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ABSTRACT

. This thesis explores the use of two analytical methods for obtaining a
priority ranking of selected Advanced Base Functional Components {ABFCs)
with regard to relative importance to misston accomplishment during the early
days of a general wartime scenarie. Specifically, eleven of the ABFCs most
frequently mentioned by the Fleet Commanders-in-Chief as being their most
urgent requiremnents were rated in two survey formats, one using categorical
judgments and the other wusing a2 method of paired comparisons. In
examining the results of using these methods, this study: 1) provides one-time
relative rankings of the ABFCs that were compared, 2} describes the
differences in scope and application of the two techniques, and 3) provides a
foundation for further study to obtain meaningful quantitative measurements

° of the need for seiected ABFCs, ineasurements which can be used as aids to

decision making in the budgelary process.
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I. INTRODUCTION

Preparation for war is considered a most eifective detervrent to war. In
accordance with this philosophy, the United States has always sought to
improve its ability to wage war by developing the tactics and procuring the
weapons and material that will be most successful if it becomes necessary to
wage, and win, a future war. Advanced bases arz an important part of the
preparation for war, and essential elements in the establishment of an
advanced base are known as Advanced Base Functional Components (ABFCs).

The Table of Advanced Base Functional Componenis, OPNAV Publication
41P3b iRef. 1] defines an ABFC as

a grouping of personnel, facilitics, equipment, and material designed to
perfonn a specific function or accomplish a mission of an advance base.
[Ref. i: p.1}
There are currently over 200 identified ABFCs, arranged in categories by type,
including such types as administrative, medical, and communication-relatec
ABFCs..

OPNAV Publication 41P3B is a catalogue of all formally designated ABFCs,
and describes cach one In lerms of its intended mission, personnel required,
cost data 1wr preliminary planniug, and meaterial bandling data for use in
transporiation  planniag. These data are used for the planning and
procuremenm of ABFCs so that operations plans {OPLANS) and concept plans
(CONPLANS) can be tmmediately and successfully executed ir individual
theaters i the event of a contingency.  Thus, ABFCs comprise a substantial
budgetary reqpdrement tn the business of preparing for war and < ther actions

n defense of the United States and s allies,




The current procedure in the Department of the Navy is to plan ABFCs as
War Reserve Material for future contingencies, rather than attempt to
assemble them at time of ramp-up. This reduces the risk of h: ing
insufficient time to obtain the various materials that comprise ABFCs needed
by the Flect Commanders-in-Chie{ {FLTCINCs) in the most <rucial early stage

of the conflict.
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1. NATURE OF THE PROBPLEM

As is the case with most logistics items in the planning system, ABFCs
are not in a " igh priority category for budgeting purposes. The resources that
will be needed in the near term, e.g., permanent-change-of-station (PCS)
funds, servicemember pay and allowances, and weapouns designed to meet a
projected threat, always take precedence in the competiton for lmitec defense
funds. In the currently austere climate of government spending, it is
especially difficult {o obtain funds for non-urgenu logistic support materials
such as ABFCs. The problem then, for defense planners and ABFC sponsors,
is to convince those who apportion the budget of the tmportonce of ABFCs to
the successful accomplishment of the FLTCINCs' and the Navy's mission: to
be prepared for, and thus, to deter wai.

Much of the difficully in obtaining fu s for ABFCs has baon attribnuted to
the fact that the need has been cualitatively, rather than guantitatively
identified. It is easter to justify defense spending on an item or program
when a numerical operational value is cssoctated with ft. If the need for
ABFCs could be quantified in objective terms, with the nebulous property
referted to as “contribution to misston accomplishiment” actually imeasured,
ABFCs would be in a beiter position to obtain avatlable funding.

The extstence of different OPLANS {or vartous confliet scenartos has
contribwiad to the dithicully ur determimng such measarements. Some of the
questions that avise are:

I Which OPLAN shoull be budgetedy
ooWhiteh FETCING s regudrennenis are b st i

30 How shonbkd ol FUTUING s regutrements e s
proper mix of ADBEFUs for e asion e fhe bhaddet veguest s

siienty

gt te o arrive o i e




The diversity of form znd function among different ABFCs, salong with the
variety of conditions urder which they would be employed, suggested the
need for an analyticed approach which could compare items that have
complex and unrelated functions, but contribute to the same overall obiective.
The way to accomylish such a quantification is by an analysis of the maiginal
increase in effecth - aess for each ABFC, of which this study ‘s the first step.
This research does not provide values of marginal increase in effectiveness,
which is the ultimate goal. aor does it address minimum quantities of ABFCs
needed for a successful mission. However, it does provide the basis from
which furiher study can produce those values by exploring the rank ordering
of individual ABFCs using scientific methods so as to identify the ABFCs most
crucial to the execution of a specific operation plan.

Some inethods that the author considered for solving this problem
involved non-lnear regressica {echnigues, suaccessive intervals, palrwise
compartsons, and fractional factorial experiments. The particular model
chosen for this study was based on the type and scope of (he data that could

be collected i a reasonable amont of time,




III. PRCCEDURE

A. SELECTION OF THE MOWELS

When ABFCs were previnusly used In World War I and the Vietnam
conflict, the crucial activities of warfighting rrecluded exhaustive recording of
data regarding the uses and relative benefits of ABFCs. Additionally, in
peacettme, the emphasis nn wartime ABFC requirements and cbjeciives was
naturally reduced. It was only recently (the early 1980's) that renewed
intevest was generated with regard to logistical support planning and ABFCs.
[Ref. 2]

The only data previcusly available for use in priontizing AEFCs wzs in the
form of ordinal lists. These were the lists of the top thirty ABFC requirements
ol each Navy Service Component Comummander submitted annually in June, in
response to i directive of the Chief of Naval Operations. {Ref. 2] When OP-04,
the assessuwnt sponsor for ABFCs, wanted (0 identify the top five most
erttical ABPCs for the Strategic Logisites Appraisal to the Program Objeclives
Memorand-un (POM) for 1990, the most recent of those FLTCINCs' lUsts were
used.  Taking the top thirty ADBFCs Bsted by each FLPCHIC for the current
vear, the cverall prientization for POM 1900 was determined by combining the
professtoral Jadgments ol the TUTCINCs the ABFC resonrce sponsors, and
the stadt officeis responstble tor ABFC planning. For this study, the author
used the eleven ADBVC fvpes most fregquently mentioned by FETUCINCS in theh
June TOET dpepoits

To solve the problers of poontiztng the necd for ABECs it was dectded

that e data to b anadveed would best Dy obtained brom thie tesponses ol




subject matter experts to a survey. Two models for obtaining relative
rankings., using categorical judgments and palrwise compariscens, lent
themselves readily to & questionnatre format, and were therefore chosen for
this study. The anaiytical methods of constructing interval scales from
categorical judgments [Ref. 3] and two palrwise comparison methods, the
Constant Sam Method {Ref. 4] aiw/ the Analytical Hierarchy Process [Ref. 5],
were chosen for manipulation of the data because of their direct applicability
to the models and their ease of use.

B. CONSTRUCTING INTERVAL §SC .ES FROM CATEGORICAL

JUDGMENTS

This method employs the results of a survey which requests judges to
select the category that they think best describes the item wunder
consideration. The categories represent successive intervais on a scale of
measurement of the property being studied. These categeries are assumed to
be mutually exclusive and coliectively exhaustive on a conitnuum describing
the property. Section F.1. and Appendix D list the categories used in this
study.

This technique assumes normality of responses over the intervals and is
frequently used to elicit descriptive responses from judges to obtain numerical
vaiues for a property which is difficult te directly quantify. It is discussed in
a4 paper by Professor Glenn Lindsay [Ref. 3], and was used in a recent Naval
Postgraduate Schoo! thesis to measure the relative contribution of certain
factors to combat power, a study similar in purpose but different in scope and
background to this one. [Ref. 6]

The wmathematical procedure used to establish an intervai scale {rom

categorical fudgiments s thoeroughly and clearly described, with examples, in
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both the referenced thesis [Ref. 6: pp. 10-19] and Professor Lindsay's paper

FRef

. 3l. The following {s a brief outline of the steps involved in this

procedure,

1.

1G.

The raw frequencics are arranged in an array where the rows are items
rated and tha colummns are, from left to right, the least to the most
favorable categories.

The relative cumulative frequencies are computed for each row, and are
placed in a new array. All values less than 0.02 and greater than 0.98
ave dlacarded. ¥With k tbe number of columns removed, and n the
number of rows, m the number of columns, the array is an n x (m-k)
matrix.

Using the assumption that the frequencies of step 2 are from a normal
distribsation, the values of Z that correspond to themn are obtained from a
standard normal dlstribution table. These are placed in a new array.

The row average, 7, is computed for each row {item]) in the array
obtained {rom step 3.

The column average, B-, is comiputed for each column in the same array.
These values are the upper bounds on the categories represented by each
column for the scale being developed.

The grand average of all values in the array, b, is computed.

The sum of squares of the differences between the grand average, b, and
the column averages, b, s computed. This result may be referred to as
B.

The sum_of squares of the differences between the normalized row
averages z, (from step 4) and the individual normalized array values z,
(from step 3} is computed for each row. The results may be referred to

as A,

The square root of the ratio of B te A, is computed for each row The
resulting values are estimates of the standard deviaiion from the mean of
the responses for each item irowy}.

The scale values, S, for each {tem (row) are cbtained by subtracting the
product of each normalized row average, z, and the standard deviation
estimaie \/B/A,, from the grand avcragc,é [Ref. 6: pp. 12-13]

The reasoning which undeilles the procedure described above iIs as

follows. Ewch judge has an opinte + .bout the scale value of an iiem 1, and

this opinion is assumed to be a normally distributed randem varable with

MR 1 M NIE NI A, I AN A L RN KR i



mean S and varlance . Further, a judge views the conttnuum of these
scale values to be divisible into successtve intervals (categodes), and he/she
also has an opinion about the location of the upper bound of each category.
The judge's “feelings” about the upper bound of category | is also assumerd to
be a aormal random varable with mean b and variance Vi, which is the
same for all category bounds, so that v = e

It follows that a judge's feelings absuu the distance between a category's
upper bound and the scale value of an item will also be a normally
distributed random variable with mean b - S and varlance ol o+ - 2pyoy. It
is assumed that the correlation coefficient, p, for all pairs { and j is zero, and
therefore the variance is ¢°, + €.

The probability that an item i is rated below a category bound j is equal
to the probability that a judge's "feeling’ about the distance between category
§'s upper bound and item 1's value is that it is greater than zero. This
probability can easily be converted to a probability in the standard normal
distribution by subtracting the judge’'s mean b’ - 5) from the standard
The proportion of judges who rated tiem t below the upper bound of category
j Is an estimate of this standard norrual probability. (The conversio.. of ihe
sample proportion values to standard normai values s described in steps 2
and 3 above) With these standard normal values, multiple eguations are
available which can be solved to obtain the scale values 5.

The aforementioned eguations are complex to solve initially because
estimates of b and 5, are aeeded, as well as variance esilmates. However,
this can be remedied because the ttem scale values and the category bounds

wilt be eventnally located on the same intervai sweale, providing two degrees of

H




freedom that can be used o advantage  The origin of the (nterval scale can
be sel to zero, and the unft for the scale can be chosen such thao the mean
of the luverss standard devialions for the judges equals n, the number of
ftems ranked.  Afler these factors are incorperated tnto the computations, b
and the varlance sstimates can be cbitained. it {8 now possible to solve for

the scale valites, &. Ste 1 through 10 above perform the substitutions and

further computations v sventually solve the basic estiraating equation.
Zy=1Ib - 87/ '\/ 5{—; © 3. 1Ref. 3: pp. 6-13]

C. THE CONSTANT § 14 ETHOD

The Constant Sum 4 wd employs data {rom pairwise comparisons in

order to determine the  ive ranking of lterns of Interest, with regard to
their possession of 2 mon  property  or contribution fo a particular
function. Respondees | fter referred to as judges; are asked to consider n

elements in pairs with . .gud to a cerfain common propeity. All possible
pairs are presenied for consideralion, for a total of {nn-1))/2 pairs.
Therefore, the Constant Suwan Method is best applled te a relatively small
number of elements, generally less than 15, More comparisons than this
would resuit in a survey too lengthy for judges to complete. In accordance
with this limitation, it w 5 decided to compare only the eleven ABFC types
moest frequently menfioned in the FLTCINCs' Hsts of & 30 requirements
submitted In June 1987, A st of the ABFCs chosen and thenr descriptions
frora the Table of ARFCs [R=f. 1] are at Appendix A,

To use the Constant Sum Methiod as it s desertbed in Professor Lindsay's
paper [Ref. 4], the fudges are asked fo split 100 pomnts between each pair,
awarding the greater amount to thal element which, o tbely estimation,

pessesses the greater amount of the propsrty described. For purposes of this

B3]




study, tt was dectded that a poini range smaller than the 100 point range
would be more appropriate for comparing ABYCs, because of the diversity of
thetr functions and to make it easier for the judges to award points.
Therefore, the range of possible point values used was changed from O to 100
to 1 to 9, the same range of values employed in the Analytical Hierarchy
Process [Re 5], which {8 also used in the State of the Art Contingency
An: sis (SOTACA) model created for plarners in the Office of the Joint Chiefs
of Staff. {Ref. 7: pp. 4-27] This ramge was rconsidered the best, based on
previous study and Saaty’s assessment:

Experience has confirined that a scale of nine units is reasonable and

reflects the aegree to which we can discriminate the tntensity of

relationships between elemenis. [Ref. 8: p. 77]

The following is a list of the point values (hereafter referred to as intensity

values) and their descriptions, as modified for the ABFC survey:

NTENSTCY
VALUE DEFINITICN EXPLANATION
i fLqual mportance Loss of these two ABFCs
would cause ggual detriment
to the misszion. Both are
needed equally.

3 Weak importance Your experience and
of one wover the judgment tell you that one
other ABFC is moderately necded

more than the other.

5 Fasenttal or Experience and judgment
sirong g rlance tell you that one ABFC is

strongly needed imore than
the other.

7 Very strong One ABFC s very _atrongly
imponance needesd more than the other:

its dominance s obvious
from experience.

g




Q Absaolute Your unqualified opinion is
importance that there is the highest

order of need for one ABFC

over the other.

2, Intermediate When you must
4, values  between compromise. [Ref. 5: p. 54}
6, two adjacent

8 intensities

These intensity values were converted to a 10C point scale for employment
in the Constant Sum Method by performing a ratio transformation, as follows:

(intensity value x 100) + (intensity value + 1)

# of puints awarded to
preferred component

100 - the above result

# of points awarded to
other component in pair
This transformsadon results in a 100 point split which is equivalent to the
intensity value. Therefors, an intensity value of 1, which indicated equal
importance, was translared into a 50 - 50 split between the patr.
Each judge's respnnses on the 100 point scale are then assigned to an n
x n matrix, with a, being the number of peints awarded to component j when
compared to component i, and a, being the number of points awarded to
component { in that same comparison. There is one matrix for each judge,
and cross-diagonal elements in each matrix sum to 100, with all diagonal
positions containing the value 50.
Taking an average of ail elements over a total of m judges, one composliie
matrix is formed, called AB, where
m
2 A,
k=1

a, = - [k denotes judge). (1)
m




This aggregation of the judges' responses is used for all remaining
calculations, so that the number of judges is hereafter suppressed. This
implies that this method can be used with the responses of any number of
judges, although a large number {>20) would provide a less biased result for
use as a group decision aid.

A new n x n matrix, called W, is computed from the AB matrix as follows:
W, = -ee--u- (2)

where cross-diagonal elements in the W matrix are reciprocals of each other.
The ratic of éj to —éﬂ is an esiimate of the ratio of the scale value of {tem } to
the scale value of item {. Therefore, from equation (2):

W, = estumate of S, / S, (3)
where S, is the scale value for component {. Assuming that this estimate is a
periect estimate for S, / S,, we can take natural logarithms of the equality.
The result is

InW,-(InS§ -InS,) = 0. (4)

If n, the number of components analyzed, is grealer than three, there will
be more estimating equations than there are scale values to estimate. The
method of least squares is employed to resolve this problem. The diulerence
between the W value (the estimate of the ratio of the scale values) and the
true ratio of the scale values {s minimized using the derivative of the natural
logarithm form of equation {4). The steps below show how the least squares
method s used.

Scale values are sought which satisfy the following:
infutmze X, where

n n )
X o= 32 Y W, - (nS - lns). (5)




Taking the derivative of equation (5) with respect to S, setting 8X /6S = 0,

and solving for It S results in

In S, {6)

In S, = e T j=12,...0 .

Any unit of measure can be chosen for the scale, which is wunitless.

Therefore, to simplify the computations, set the mean scale value to zero:

f=1 (7)
Substituting the result of equation {7) into equation (6), the least squares
estimates of the scale values become
n
InS = 2 Inw, j=1,2,...n. (8)

i=1

Solving for individual S's shows thai each scale value is equal o the
geom=tric mean of the values of the corresponding column in the W matrix, or
n ']1 /n
S5, = (W) j=1.2,...n . (9)

[Ref. 4: pp. 3-4]

D. THE ANALYTICAL HIERARCHY PROCESS
The Analytical Hierarchy Process of computing scale values from palrwise
comparisons emplays the same 1 to 9 scale of preference intensily values

deseribed in Section UL . above. However, the mathematical method varies

somewhat. I a judge awards an intensity value of 5 to ftemn X when
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preferring it to item Y, then it is assumed that the converse comparison, the
value of preference of iftem Y "over® ftem X is the reciprocal, or 1/5.
Therefore, the missing values in the raw data matrix, f.e., the positions that
are cross-diagonal to the whole number comparisons that the judges provided,
would he the reciprocals of those whole number values. [Ref. 5: p. 78]

Using the whole number values provided by judges as the raw data, the
steps in the method are outlined below.

1. Construct the completed matrix for each judge by inserting the
appropriate reciprocal values in the biank cross-diagonal positions, and
enter the unit comparison (1} down the main diagonal. These matrices
will be referred to as the A-prime matrices, with the entries a'.

2. To aggregate the responses of all judges, take the gecameiric mean of the
corresponding a'y values. The result is a single matrix, which can be
called the AB-prime matrix.

3. Normalize the resulting matrix by dividing the column elements, &', by

the respective column sums, n
2 a)
1=1

4. The scale values, S,, are computied by averaging over the normalized
columns obtained from step 3 above. [Ref. 5: pp. 19-20]

E. SELECTION OF JUDGES

Because of the need for subject matter experts in ABFC and/or logistical
planning, judges for this study were individually selected. They were obtained
by accessing three sources. Persons who atiended the Workshop in
Operational Logistics at the Naval Postgraduate School. Monterey, California,
tnn February, 1987 were consldered to be candidates, and these who were
assigned to stafl positions involving logistics planuning outstde the Naval
Postgraduate Schicol were selected to serve as tudges. The planning sponsor
for ABFCs 1n OP-41, CDR Bob Miller, and other memsbers of the 9P-04 stall

provided the names of stall memhers in vartous commands with whom fhey
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worked on matters involving ABFC definition and plarming, and they were
added to the list of judges. Finally, judges were asked in the survey itself to
make copies of the survey and forward them to other individuals who were
familiar with some or all of the ABFCs.
F. THE SURVEYS

A total of 24 judges were selected to participate, and a package containing
both surveys {the one requesting categorical judgments and the one
requesting pairwise compariscr.s] was forwarded by malil to each cne. A
sample survey package {s at Appendix B. The scenario described for use by
the judges in framing their responses iv both surveys was associated with the
most general of the OPLANS, and is known as the "base case” scenario. In
general, this scenario i{s the outbreak of global conventional war, with the
fighting starting in Europe. It was deemed appropriaie to use the "base case”
scenarioc because it is familiur to fleet planners, is the mnost mature of the
OFL.ANs, and as the description suggests, is considered widely applicable. In
addition. the "hase case” scenario was adopted because of the accessibility of
the backgreund information (individual OPLANS are classified) and because of
the abhility to locaie, in a short time, a sufficient number of subject matter
experts familiar with the general plan. This generalizatlon of the situation
was also the most appropriate to use because of the initial goal: to prioritize
ABFC types by contribution to mission accomplishment, without determining
which 1s the most orucial thecier or which OPLAN is most llkely to be
executed in the next contingency. Finally, staff members in the ABRFC
platining arena who were -juerted recommended the "base case” scenario as

the best one to be used for the purpnses of the survey.,




1. Survey 1: Cutegorical Judgments

By stating that the judge had all the ABFC assets he/she needed. and
by requesting a rating of detriment to the miasion if a given ABFC capaubility
was lost, it was possible to elicit the hnportance of each in its own right,
unaffected by the others. There were four categories to describe the detriment
felt if the capability of the given ABFC was lost: nc detriment, some
detriment, serious detriment, and warstopping. These were chosen because
they seemed to be mutually exclusive and colluctively exhaustive in describing
possible levels of detriment.

2. Survey 2: Pairwise Compariscns

For the palrwise comparison survey it was decided that the best way
to eiicit a judge's esulmate of the importance of a given ABFC to warfigiting
capabiiity, relative to other ABFCs, would be to phrase the survey as follows:
if all ABFCs were initially available, and boih of those in the given pair
became unavailable, which loss would cause the most detriment to
warfighting operations? In addition. how much more intense would be the
loss of it than the loss of the other?

It was determined that the positions of the pairs on the survey should
be random, s¢ as to preclude a response from heing dependernt o another
response involving a nearby pair with a common component. To randemize
the positions, each palr was assigned a number from 1 to 55, and the
number 55 was operated on using the monadic function “roll" in APL (A
Prograanming Language}. The conmimand “roll n" causes the progrant to seject
cach of the integers from 1 to 55 in random order, until ail possible inteders
in that range have bren chosen. The vector produced by the cornmond "ol

55" was the order in whiche the pairs were placed in e survey,




G. ANALY BIS
1. Transformation of Survey 1 to Si:..'e Values

A total of 23 completed surveys were recetved for analysis, and the
resjonses were manually talled and entered into an &arrzy in APL (A
Progrrrmoming Language). Eleven ABFCs were rated, ancd with the four
categories, the input was an 11 x 4 matrix. Three APL programs created by
Paul Crawford [Ref. 6. pp. 87-¢8! to performm the computations of this
techniqie were reviewed, and #t was cetermined that they v=ere general
enc :gh to bs appied tu the datu in this study. These programs included:
Normalizatior. of 7 irrulative Fresuc acles, ool Table Look-Up (developed at
NPS)., and Deten dnation of Cumulative Frequencics. The programs are
included at Appendix C. The process of converting from the raw data of
Survey 1 to scale values is recreated in Figure 1. The data obtained using
this process are included at Appendix D.

2. Transformation of Swrvey 2 to Scale Values using Both the

Constant Sum Method and the Analytical Hierarchy Process

The 23 sets of responses to the paired comparison survey were entered
into a computer data iile that could be read by a FORTRAN computer
program. A FORTRAN-77 program was created which performed all
calculations necessary [or converting the raw responses (intensity values) into
ascale values for ecach of the ABFCs using both analytical methods. This
program fs al Appendix . Both methods of converling the raw data from
suwrvey 2 into scale values are shown in Figure 1. The data obtained using

ine tw. processes are included at Appendix D,
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IV. RESULTS
A. CONSTRUCTING INTERVAL SCALES FROM CATEGORICAL

JUDGMENTS
The final scaie positions cobtained from this procedure for each ABFC

studied are shown in Figure 2.
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B. THE CONSTANT SUM METHCD USING PAIRWISE COMPARISONS
The ftnal scale postttons ol the ARFCs ontatnied {rone this procedure are

shown in Flgure 3
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A DETRIMENT TO MISSION IF ARFC LOST
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using Constant Sum Method

THR  ANALYTICAL HIERARCHY PROCESS USING PAIRWISE

COMPARISONS

Thie final scale positions of the ABFCs obtained from this procedure are
shown in Figure 4.
D. DISCUSSION

The rankings obtained using the method of constructing interval scales
from categorical judgments show the importance of individual ABFCs. without
regard to the preference of one of them over any other. This ts perhaps the
purest scale for measuring the contribution to misston accomplishment of any
given ABFC.

With regard te the two mathematical techniques used on the data

obusined from patrwise cempartsons  {the Coustant Sum Method and the
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Piguie 4. Scale Obtained using Analytical Hierarchy
Process

Analytical Hierarchy Process;, the numerical scale values obtained for the
ABFCs are different, but the rank orderings of the ABFCs are identical (see
Figures 3 and 4). This feature was expected, in view of the fact that the two
methods are equivalent in rationale and use the same raw data. The final
rankings scemed to match the intuitive predictions made by the author afier
review of the raw responses from the completed surveys before they were
entered into the program. For example, it was noliced that the medical type
ABFCs were frequently disfavored whern compared to any of the other types.,
and they are the last twe in the rank ordering. Also, many judges
consistently favored the Rapid Runway Repalr Kit and the Carge Handling
Battalton over other types, and they were computed to be the top two In the

list.
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The aforementioned rankings obtained from the patrwise comparison data
are different from those obtained from the categorical judgments (using the
interval scale technique) (Figures 2 and 3). These differences can be
attributed to the introduction of dominance tii the process of making pairwise
comparisons. For example, the need for a Blood Bank in its own right is
validated strongly by the responses to Survey 1, but when it is always being
compared to another, usuzlly an "attack-oriented” ABFC, where one of the
pair can be chosen to be more important, it is consisiently dominated. This
helps to c¢xplain its position at the bottom of the relative ranking in the
Constan{ Sumn Methed and Analytical Hierarchy Process.

Despite an overall difference in the rankings, the number one a::d
number two ABFCs resulting from the palrwise comparisons and the
categorical judgments were the same: Rapid Runway Repair and Cargo
Handiing Battailon, respectively. This validates the strength of the judges’
views on their importance to the mission, both in their own right ani when
compared to other ABFCs. Similarly, Casualty Staging Unit and Blood Bank
remained the last two in the rankings obtatned from both methads. This high
correlation between the results of twno very different methods of runking
emphasizes that warfighting mission ABFC types {e.g., Rapld Runway Repalr,
etc.) are of much greater fmportancs to the judges than life support types
{e.g.. Casualty Staging Unit, Blood Bank). This could be ‘he result of a
strictly operational and combat ortentation of most of the judges polled as
well as the fact that the scenarlo was stated to be the very earl, days of the
conflict when casualiles can be assumed o be low I the author had been
able (o poll more  fudividuals with different personadl  orieniations, o

responses and resulls may lave been didterent




The differences tn rankings produced by the caiegorical judgmenis as
opposed te the pairwise comparisons cccurred among the middle rankings
(Figure 2 versus Figure 3 or Figure 4). ‘Two compulations were performed to
measuse the significance of those differences. The Rank Coefficient and
Spearman’s p are two measures of rank correlation which both have a
possible range of -1 to 1. A value of -1 represents perfect disagrecment
between the rankings, while a value of 1 represents perfect agreement. For
the two methods wused in this study, the Rank Coefficient computed was
0.70709 and Spearman's p was 097121, indicating strong agreement

petween the methods.




V. CONCLUSIONS AND RECOMMENDATIONS

Although tndividual measures of effectiveness for ABFCs were 1not
obtatned, the models used in this study provided relative measures of the
contribution of each one to mission accomplishment. The medel used in
Survey 1, caiegorical judgments, made no assumptions about the relationship
of one ABFC o another, but placed eachi one in its estimated position on a
common scale. The method of paired comparisons used in Survey 2 provided
the same kind of result, but required that judgments be made on a ratio
scale, implicitly assuming a common origin for the ratio.

The three analvtical procedures (construction of the interval scale, the
Constani Surn  Method, and the Analytical Hierarchy Process) are
computationally simple and were easily performed using the data from the
gurveys. They taxe useful teols for converting judges’ opinions to relative
quantities. In particular, the Constant Sum Method and the Analytical
Hierarchy Process are simple, yet effective models for obtaining scale values
for diverse components when a ratin scale is desired or acceptable. However,
the fact that all possible palrs must be considered makes them too
cumbersome [or surveys to be used if the number of compecaents to be
compared is larger than §15.

Based on the assurnplions made for Survey 1 using categorical judgmentis
(normality, homogenelty of variance), the interval scale values obtained give
the feilowing information: of the cleven ABFCs rated, Rapld Runway Repalr is
most needed for rission accompishment, Cargo Handlng Battallon fs next

moat needed, efe, Oniy relalive rankings are oblained, and no statements can




be made about proportionality of values, etc. However, one can make the
statement that, If it is determined that the Blood Bank is essential to the
mission, then the AMCC Van s more essential, and the Rapid Runway Repair
is much more essential. Mo other statistical conclusions can be inferred.

In Survey 2. no underlying assumptions were made about normality, as in
Survey i. However, a common origin for the 1 to 9 scale cof intensity values
was assumed, and relative rankings were derived from the results obtained
using the two techniques for pairwise comparisons {Constant Sum Method
and Analytical Hierarchy Process). In addition, because the resulting values
were on a ratio scale, one can say that Cargo Handling Battalion is needed
approximately twice as much as High Speed Fuel Dispensing System.
Distances between items on the scale can be commented on in terms of
proportionality.

For purposes of choosing between two ABFCs with regard to need, it is
intuitively felt that the Constant Suwm Method weuld be more useful as an aid
to decision-making involving preference. However, the method of constructing
interval scales from categorical judgments is more trustworthy because the
judges are given descriptive reference points to bound their ratings, and
assumptions of normality and homogeneity of variance are appropriate.
Therefore, the rank ordering of ABFCs obtained from the categorical
judgments of Survey 1 is consldered to better refiect the true hterarchy in
termis of contribution to mission accomplishunent. It is interesting to noie
that when solicited for comments regarding which survey was more
appropriate for the purpose descrtbed, judges trequently mentioned that
Survey 1owas belter becouse o was caster o respond to. Appendix E

e 4w y

contaluos a synopsts of those corenents,




Further study is recommnended to determine the minimum amounts of a
given ABFC nceded for the success of both the 'base case’ and other
particular OPLANS. Also, cost effectiveness could be examined. It was not
considered in this study and the notion arose that, if judges had been
specifically requested to consider the costs of the different ABFC packages
(including purchase and transportation costs), the responses might have been
different. Future research should include the cost consideration, while asking
judges whether they preferred, for example, two Blood Banks or one Aviation
Tank Farm.

A full factorial experiment should be performed, using categorical
judgments, to deterrnine the marginal increase in mission effectiveness for
each crucial ABFC type. Also. a siinilar experiment which compares different
ABFCs not only to each other but also to such ftems as weapons,
spare/repair parts, fuel, etc. would be especially useful to support decisions
involving irace-offs in the budget. The results would provide a valuable
decision aid for planners and sponsors in making appropriate budgetary

dectsions, as well as justifying thern, in the future.
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AFPPENDIX A. LIST OF ABFCs STUDIED AND DESCRIPTIONS

o SO @D U W e
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The following pages
the ABFCs listed

supplies needed.

LIST OF ABFCs

Naval Station Communication (AMCC Van)
Cargo Handling Battalion

P-3C Intermediate Support Facllity

Tank Farm (medium, DFM & JP-5)

Rapid Runway Repair

High Speed Fuel Dispensing System
Casualty Staging Unit

P-3A/B Intermediate Support Facility

¥ 'ood Bank

Aviation Tank Farm (basic)

Naval Overseas Air Cargo Terminal (large)

contain descriptions from the Table of ABFCs [Ref. 1] for

above, including mission, equipment, personnel, and




NAVAL STATION COMMUNICATION (SMALL)  SPAWAR 61510

C3A

1. MISSION - A transportable communicatcions component to provide local and

long haul, external communications to support a small navsl station or naval

air facility including common user access to the Naval Communications System.
Specialized subsystams for local air/ground, GCA, industrial, security, port
services, etc. are not included. (The C3A component is selfsufficient. No other
ABFC components are required for its operatiom. The C3A component is capable

of supporting any ABFC cnmponents that require communications sSupport.)

The Advanced Base Functional Component (ABFC) C3A van contains the following
systems/circuits in one transportable equipment shelter with two poriable

generators:

a. One secure voice circuit via satrellite (FLTSEVOCOM).

b. Two wideband secuce veice circuits via UHF Line of Sight (LOS) (NESIOR).

¢. Two narrowband securs voice circuits via UHF 1.0S, UHF Satellite, HF,
or landline (PARKHILL).

d. Two full Jduplex secure teletype (TTY) circuits each capasble of UHF
LCS, UHF Satellite, HF, or landline operation.

e. One UHF satellite AN/SSR-1 receive broadcast circuit (FLTSATCOM).

f. Two HF plain voice circuits (HICOM).

g. Two UHF LOS plain voice circuits.

The ABFC van 1s an insulated aluminum ghelter mounted on a mobilizer which
may be traunsported by air, ship, or towed by a prime mover. The van 13 designed
to be transportable via (a single 1ift {n C-130 or larger aircraft or the CH-53E
helicopter (with 1iftiug slings)).. The van {& capable of being towed at speeds
up to 50 MPH op smooth terrain or speeds up to 25 MPH on rough terrain. Priuvary
AC power for the van is normally provided by a 30 KW portable generator {two are

The van also has the capability to utlilize power sources other than

provided).
(The ABFC (C3A) van system 1is

the generator, zuch as base or commercial power.
100 percent containcrizable.)

The total ABFC van system conaists of the followling components:

a. ABFCT (C3A) Shelrer, Gichner Model GMS-240-MF-(150)

b, MEP-00S 3u KW 50/60 Hz Generator (2 each) with the following

modifications: fuel winterizing kit, electric winteviziog kit, wheel mounting

klt, and ppark arrestor kit.
¢. M-1022 Mobilizers mnd Adaprters

d. Major/Ancillary/tlectrenics Fquipment




Test Equipment

1%’ Whip HF Transmit Antennas (two esch)

£.
8. Belicsl Satellite Antenns .
h. TACO D-2214 Cmuidirectional UHF Antenna
1. 35' Whip HP Receive Anteanas {two each).
j. AS5~2815/8SR-] Sstellite Receive hnteunna
: %¥. Power Distribution/Moaitor/Protection System Part of (P/0) Shelter
1. Interconnecting Cables
2. PERSONNEL 0 OFFICERS 17 ENLISTED EN TOTAL 17
OFPICERS ENLISTED MEN
Pay
Ezh No Rank Desig Billet Rate Gp Gr PNEC SNEC Title
| 1 RWC 05 7 2219 Technicel Countvaller-Supervisor
1 E¥l 3 & 1438 ABFC (C3A) Melntensncs Techniclan
. 1 ET13 3 & 1433 SATCOM Techutician
: 1 EN2 7 5 4294 Refrigecstion/AC Technician
; ! M2 7 5 5632 Shere Mased Fower Yachiolclar
i
‘ Eniisted Men (Augmentatios Crew)
2 RMZ 5 5 l318 Techuieal Controllec-Operator
1 RMI 5§ 4 2318 Technical Coatroller-Operator
1 M2 5 5 2316 T7¢ Renalr
i ETZ 3 5 1420 HF Transwicter Technlcieag
1 ET2 3 5 1445 KY 75 Techkoiclan
1 £12 3 3 1425 WSC-3 Technlclian
1 ET2 3 5 AT6S22 Kif 28 Technician
1 EM3 7 & $632 Shore Bawed Power Techulcoian
1 EN3 7 4 4294 Kefrigeratical/AL Techniciau
| i SE3 85 4 Supply Clerk (Independunt Duty)
; 1 HN1 10 & Corpsman {Indeperdent Ducy)
; EFnlisted Men (Security Force—if requived)
i Ol 6 LewdZug Putty OfSicer (Security,
8 EN/SA 172 Soall Arus Tratoed (Securicy)

Frm Sl VBT




3. COST

NAVAIR .

SPAWAR The cost for SPAWAR managed items $2,000,000
NAVFAC $123,228

NAVSUP

NSF

NAVFAC

Identified (Other) § 4,743

&, CONSTRIUCTION
Cleared 600 foot diameter area

Power: 1 KVA
Construction Time: 200 Msn hours

S. MATERIAL (MAJOR TTEMS)

1 FA Communication shelter

2 EA 30 KW generators, trailer mounted
1

2

BA Truck, 2 1/2 ton, 6x6 not P/0 Communications van
EA Trucks, 3/4 tem, &4xd not P/0 Cowmunications van

Supplies

Installation materiel and tools
Administrative and general supnrlies
Fuel and POL

Spare parts Sawe as COSAL 005 885,

Facilities (Required but not iacluded)
Personnel housing and support
Telephone hook up service
Storage for spares

WEIGHT: 43,300 1lbs (21.7 Shcrt Tons)

CUBE: 3500 CU. FT. (87.5 Measurement Tons)

10




NAVAL SUPPLY SYSTEMS COMMAND

Sub-Function Codes

Ref wT
11 Adminietrative equipment and supplies 1536
14 General equipment and supplies 436
SPACE AND NAVAL WARFARE SYSTEMS COMMAND
MAJOR EQUIPMENT

DESCRIPTION u/1
TSEC/KY-58 Crypto EA
*TSEC/KY-28 Crypto £A
*¥Dyal PARXHILL erpto EA
#*TSEC/RG-36  Crypto FA
RETSEC/KW--7 Crypto FA
#xTSEC/KWX-11  Crypto EA
AN/WSC-3(V,2 UHFP SATCOM and LOS Receiver RN
UIF Diplexer SATCOM Diplexer LA
Presmplifier SATCOM Preamplifier Ei&
AN/URY-23 HF Transmitter EA
AN/URA/38 HF Multicoupler EA
AN/SSR-1 UHF Satellite Brosdcast Recelver FA
AM;&323 HF Presslector EA
D&-607 Dummy Load (Part of P/0) AM-4323) FA
Cl-1961 /0 Anteunas Coupler (P/0 AM-4823) ZA
R-1051F/URR HF Kecelver FA
AlN/URA-{ TR TTY Converter Fa
FA

CV-3333/0 Vocoder

CU

135

QTY

&~

72




TI-603
TT-605
AN/UGC~T77
AN/URQ-23
AM-2123
TH-83
C-8657
PP-6521/FG
SB-3684/%G
$B-3503/FG
$B-3092
SE-3189
ME-400
NONE

NONE

NONE

NONE

NONE

NAVAIR 16-45-2
Acopian Model

Andrews 63305-5

cU-651/U

SA~2.FL

CN-143(V)4/USQ

Interconnecting Group

TTY Trapsmitter bistributor
TTY Reperforator

TTY XKeyboard Printer
Prequency Standard
Frequency Distribution Amplifier
Bubbiag Repeater
Autophaser

4+ or ~ € VDC Power Supply
Ballast Lamp Panel

Fuse Panel

Audio Patch Parel

DC Patch Panpel

+ or - 6 VDC Monitor Me:er (P/0 AM-4823)

Dual Parkhill Speaker Asseably

Dual Parkhill Cable Termination Assembly

Dual Parkhill Line Termination Asseishly

AN/SSR-1 Low-Level Driver
KY-58 Interface Adapter

28 VDC Power Rectifier

28 VDC FPower Supply

UHF Helical SATCOM Antenna
Antenna Coupler

BF Matributlan

MAJOR EQUIPMENT (CONTINUED)

U/l

FA

FA

EA

QTY

[

[ 5

[ 354

te

[y

(g%}

ta



MAJOR EQUIPMENT (CONTINUED)

U/l Q1Y
AS5-2B15/SSR-1  UHF Satellite Broadcast Receive Antenna EA 1
D-2214 UHF Omnidirectional Antegna EA 1
NONE 35FT HF Whip Antenna EA 4

*NESTOR terminals (KY-8, KY-28, KY-38) are in the process of being replaced by
VINSON COMSEC equipment (KY-57, KY-58). Whern phase~in ie complete all NESTOR
equipment willl regulre one—-for—one replacement by VINSON.

**PARKGIILLS will eventually be replaced by ANDVT in the post FY-87 time

period. KG-84 equipment is replacing FW-7/KG-36 equipment in the FY-88 time
period.

ANCILLLRY EQUIPMENT

DESCRIPTTON U/l QTY
Security Storape Sufe EA ]
LPW-300 T1Y Fuper Winder EA 4
Tork Model 430 Fmergency Lights EA 1
Adtech HUAOA Dunl Speaker Amplifie: A 4
GlE Mudel 500 Telephone FA 1
WECO Model 270BW Automatic Disconnect Switch FA 1
VECO Model RIAW Noov-Inductive Kinger FA 1
H-104,U Haudset FA 2
ITT Model OOD65--CT-13 Handset FA 2

Locally Manulactured

SH/ASSEST Menttor/Tatoh Panel EA 1
Tronk Monttor/Puteh Vanel LA 1
lUHI‘ Secure/Platn Voler Control Vanel LA 1
S8V Contral Yanel FA




ANCTTIARY EQUIPMENT (CONTINUED)

Uu/1 QTY
AC Power Monitor Paael EA 1
AC Power Phase Deu: ~vion/Power Travsient EA 1
Supprension Assenbly
Plain Voice Amplifier Asseubly EA 1
UHF Secure Voice Red Junctien Pox FA 1
UAF Secure Voice Black Juuerion Boy kA 1
Black Main Distribution Frame EA 1
Red Malpn Distribution Frame FA i
Power Combinezr Assembly EA 1
RI-1107/Wst-3 Patch Panel. E4 1
TA-970 Voice Handset EhA 8
MR-250 Anteuna Pressurizing Kit A 1
NONE, HF Paszch Panel R 1 ’
NONE Equipment Racks it 15
ANTENNA AND MISCELLANEOUS CABRLES ~
Description L/ QTY
UBF Transmission Line Cable, RF, W435 FA 1
UHFY Transmissicn Line Cable, Ry, W435A EA 1
AS-2815/SSR~1 Transmissiocn Line Cable, BF, W437 L. 1
HRON~-P Transmission Line Cable, RF, W438 EA 1
HP Receive Whip Trausmission line Cable, RP, W40l EA L
HF XMT Whip Yranamission Line Cable, RF, W4l6 A 1
HF XMT Whip Trzosmission Line Cable, RF, W4l7 EA 1
HF XMT Whip Coupler Coatrol Cable W702 Y& 1
HF XMT Whip Coupler Control Cable W703 Ea i
|
34




ANTENNA AND MISCELLANECUS CABLES (CONTINUED)

Generator Power Cable, AU, & Cond B4 1
Generator Farallel Cable, AC, 4 Cond EA i
Signel Grd Cable Wire #2/0 AWG ‘ EA 1
HFY Antenna GRD Plsne Wire #B8AWG with 2 1/2 PT Grd Rod EA 30
35 Pt Whip Antenna Nylon Rope Guys FA 9
Van Lifting Sling P/C Van EA 1
TECHNICAL DOCUMENTATION
NAME SPAWAR NO.
Satellite Cemmunications Set
AN/WEC-3 VOL-1 0967-LP~545-4050
VOL~2 0967-LP~545~4060
voL-3 0967~LP~545~4070
Operating Ins:ructions Sstelllte Set 0967~LP~545-4020
AN/WSC-3
0967-1P~541-902C

Receiving Set. Satellite Signal
AN/SSR~1 & AN/SSR-1A

Anteuna Coupler Group 0967-LP~297-6010
AN/URA- 384

Radio Recelver £9457~LP-617-7010
R-1051 P/UER

Mzintenance Stumdard Bouk 0967-LP~617--7020
Padic Recelver R-10SIF/URR

Aundie Digital Convertex 0967-LP~617-1010
cv-3333/u

l.ow Level Tech Control Equipment 0967-1.P-391~6010

Interconnecting Group 0967-1LP~614~7010
On-143(V) USQ

Telephone Set 0407~LP~625-2010
Ta~970/U




TECHNICAL DOCUMENTATION (CONTINUED)
SPAWAR NO.

NAME

Transmitter - Teletypewriter 0967-423-6010

Control C-8657(P)/UG

Radio Proquency Preselector ~ 0967-28-301Q

Amplifier AM-4823/0
Antenna Couplex 0969-LP~369-8010
Cu~691/0

Techniczl Document Drawings 27732-28000
Model 28/32 RFI Wiring Diagram Package

Wiring Disgram Package for Recelve
Only Typlog Reperforator

Teletype Bulletin 295B Motor Unit
Teletype Bulletrin 11978 0967-059-9020
Model 23 Compact TTY Set
Teletype Bullenin 2843 0967~055-3010
Model 28 Cowpact TTY Set
Teletype Bulletin 284B (967-059-9030
Model 28 Compact TTY Set
»ulletin 3225/RF 0957~17131-9030
28 Reperfersror & Tape Printer

s

Balletin 3228 QUE7-173-9020
28 keperforator & Tape Printer

Bulleuin 322B 0967-173~9010
28 Reperfeorator & Tape Printer

Freauency ~ Time Standard ET710-8A~-0P-1~010/5102
AN/URQ-23

NEFACTPHIL NO.

26990~-40301

AMCC Van Installation Drawings




TECHENiCAL DOCUMENTATION (CONTINUED)

MAME

e~

AMCC Van Test Plan

AMCC Van Technical Manual

Radio Transmitter Set
AN/URT-23C(V)1

Radio Transmitter
T-827H/URT

Ma’ntenance Standard Book

Radic Transmitting Set
AN/URT-23C(V)1

Group Signasl Radio Converter
AN/URA-17E

Power Supply 28 VBC Transfermer
Rectifier

Aly Conditioners/Heat Pumps

&ly Transportadle Integration
Unit Mohile Pacility

Mobile Facilities Log Book
Iovenrory Recovd

Trsrrustion Manual for Model 200209

Digitech AualyzeriGenersioyr

Dolly Set, Lift, Transporteable

Shelver Techutlval Manual Peckege

maa2

NEEACTPHIL KO.

2599040218
2699040325

STEWART WARNER 0.

01422801001

01A228010-01

< A

rE162~AH0M1=-"10/
ELLO

NAVAIR NO.

18~450~-2

19~50-83

16-25~173

BIGITECH WO,
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Description
%B480~5328A-HY9
89536~-8UC0A/BU
800092336
70998~4410~025
284803344
Digitech Model 2002-08
2848035508
99809~4772--30
DA-412/YU
28480-86405~001~003
1§-3228/URA-38

TS~322%/TRA-38

NAVAL SEA STSTEMS COMMAND

TEST EQUIPHENT

2req§ency Counte:
Digital Multimeter
Oascilloscope
FEEDTHRU Wattmetey
Audie DMetortion Analyzer
TTY Test Set

Augio Test Set

30dR Attrepuater
Dummy Load

RF Signsl Geperater
Test Equipment

Test Equipment

(=1
e
-
2
&1
4
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D29A NAVAL. OVERSEAS AIR CARGO NAVSUP J282U
TERMINAL (LARGE)

1. MISSION

Provides personnel and faciliries to process 13,500,000 pounds of air
freight monthly. Processing includes palletizing, unpalletizing, handling
and special treatment of hezardous cargo, distribution of in and outbound
shipments by consignee, load planping, operation of ground support equipment,
loading and unloading of trucks aud aircraft, processing of necessary flight
date and maintenance of records. Thia processing would bde carried out on &
three shifts per day, seven days per week basis. The maximum nunber of
aircraft that cao be worked at one time i8 three C-130s, or two C~l4ls or one
C-5. The D29A storekeeper (SK) allowance it ccmpatible with the mobilization
allowunce of two activated Naval Reserve NAVMIO Fleet Detachments.

2. PERSONNEL 3 Officers 76 Enlisted Men Total 81

. OTFICERS ENLISTED MEN
Pay

Ech No Rark Desig Billet Rate Gp Gr PNEC SNEC Title
1 1 LT 3100 1265 FRT TRAF MGT
1 1 LIJG 310C 1265 FRT TRAF MGT
2 1 LCDR 3100 1205 Air Traffic
2 D 3100 1205 Air Traf{ic
3 1 T 3100 12158 Cargo Handling
1 1 SK1 5 6 Storekeeper
1 ) ™2 5 5 Yeoman
1 2 M2 7 5 Machinist's Mate
1 s EOC 8 7 Equipment Operator
1 2 EO1 8 6 Equipment Operator
i 5 E02 8 5 Equipment Operator
1 11 EOCN 3 Constructionmau (EO)
3 3 SKC 5 7 Storekeeper
3 3 5K1 5 6 Storekeeper
3 3 SK2 5 5 Storekeeper
3 5 SK3 5 4 Storekeeper
3 13 SN 6 3 Seaman
3 18 SA 6 2 Seaman Apprentice
3 & EO3 8 4 Equipment Operstor
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3.

Ref
n
14
75

85
36

87
88

59
91

cosT

NAVAIR ——
SPAWAR —nce
NAVFAC $601,493
NAVSEA s 348
NAVSUP $756,000
NSF $ 53,168
NAVFAC

Identified (Other) $275,445

CONSTRUCTION

Area required - 4.9 acres
Prefadb building - 70,000 sq ft

Space requirements ~ Admin and Office = 1200 sq ft

Storage (covered) - 68,800 sq ft

Power required -- 12KVA
Internal rosds - 14,000 sq yd
Construction time - 28,591 Manhours

MATERIEL (MAJOR ITEMS)

Operations — 40x100 Bldgs
Materials Handling Equipment
Transportation — Trucks

Hand Tools snd Consumables
Packsging Equipment and Supplies
Office Equipment and Supplies
Teletypewriters

WEIGET: 1,284 long tomns
CUBE: 2,557 measurement tons

NAVAL SUPPLY SYSTEMS COMMAND

Sub~Function Todes

Administarative Equipaent and Supplies

General Equipment snd Supplies

COZ Transfer and Cylinder Shop
Equipment and Supplies

Fuel for heating

Fuel for vehicles and equipment under

32 deg

Fuel for vehicles and equipment over

32 deg

POL for under 32 deg

POL for over 32 deg

Materials hsndling equipuent
(463L MHE Provided Py MAC)
Truck Acft Cargo af& 224-6,
40,000 lbs (ber)

410

WT
7,552
38,085
1,000

65,250
123,766

123,316
3,335
3,335

666,000

282,060

cu
452
1,516

1,682
3,236
3,225
85

85
34,506

9,600




NAVAL SUPPLY SYSTEMS COMMAND (CONTINUED)

Ref wT cu
Trailer Pallatized Cargo A/M 32H-6 108,000 7,200
{60ea) .
Truck Fork Lift A/S 32H-10, 138,000 7,716
10,000 1lbs (6es)
Truck Fork Lift R/T 10,000 1bs (4ea) 90,000 8,400
Kit ~ Flatbed Trailer (6ea) 48,000 1,590
99 Forms anc Publications 57 4

NAVAL FACILITIES ENGINEERING COMMAND

FACILITIES
FACTILITY ASSEMBLY NORTH (TEMPERATE) TOTALS
CR GROUP OR ECC
QTY WELGHT LBS CUBIC T
141 12E  Adir Cargo Terminal 1 1,608,073.64 37,399.4]
812 30E Electrical Distribution Lines- 1 3,678.30 87.46
Ugnd
832 10BP Sanitary Sewer 4 Inch 300FT 1 ©41.98 46 .69
842 10AN Water Distribution Line Potable 1 335.54 19.53
843 10H Fire Protection Pipeline 1 27,629.93 775.95
1 44,988.00 1,947.00

851 10A Rosd with Dresinage 1 mile
CIVIL ENGINEER SUPFPORT EQUIPMENT (CESE)

2 11,000.00 1,280.00
4 88,576.00 8,260.00
1 22,700.00 1,500.00

030731 Trk 3/4 Util
058812 Trk 5T Cargo Ml
073101 Trk LDR AC HILP
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Fl ' CARGO HANDLING BATTALION NAVSUP

1., MISSION

The F1 Cargo Handling Battalion (CHB) 1s & multi-mission unit comprised of 8
cfficers and 145 enlisted persounel plus the basic unit equipment required to
provide technical and supervisory carge handling capability to fleet ard area
commanders 1lu support of world~wide naval operations. Unit equipwent require-«
ments beyond the basic allowance of personnel support equipment are provided
to the cargo handling battalion by one or more of the supplemental ecuipment
packages (FlA through F1G) described below. These supplemental equipment
packages are tailered to the specific mission environment snd to the specific
requirements of the mission. The utilization of these supplemental equipment
packages provide the fleet commanders & wide variety of options in utilizing

the cargo handiing battalions.

Units Assigned to the ASFC Fl Mission. The following units have the cepabilicy
of being assigned to the ABFC Fi functional mission:

1. The Navy Cargo Handling and Port Group
2. The Naval Reserve Cargo Handling Training Bettalion

3. Naval Reserve Cargo Handling Battaliocns

Both the Navy Carge Handling and Port Group (NAVCHAPGRU) and the Naval Reserve
Cargo Handling Training Battalion (NR CHTB) are active duty battalions and

are alwayr available. The Naval Reserve Cargo Handling Battalions (NR CHB's)
are comprised solely of selected reserves and require a siightly longer time
period to employ,

Cargo Handling Battalicn Tasks. The specific tasks of a cargo handling battalion
izcluie, but are not limited to:

rlPS/AFOE Cargo Handling. Providing skilled stevedrres and command and
control personnel capable of loading/discharging (either in-stream or pierside)
commercial/MSC cargo ships associated with a maritvime prepositioning ship (MPS)

operation or an amphibious assault’ follow—on echelon (AFCE).

. Heavy Lift Marine Crane Operators. Providing shipboard heavy 1ift crane
operators for MPS, containership, auxiliary crane ship (TACS) and other

specialized operations.

Total Carge Ciass Responsibility. Providing srevedores and command and
control personnel capable of loading/discharging all classes of cargo, including
munitions, in a developed of non-developed port or in stream.

Providing managerial and technically skilled

Limired Ocean Terminal.
ted marine cargs termimnal in support of

personnel capable of operating a lis
shlp loading/discharging operations.

Limived Alr Terminal. Providing managerial acnc technically skilled persounnel
capable of loading/discharging catgo from comwercial and milicary eircraft and
cperating a llmived sir cargo terminal,




Self Supporting. Providing own services to sustain the administration,
messing, berthing, limited comstruction, organizational level maivtenance and

repair requirements of the Fl ABFC unit.

Cargo handling battu’ions operate most effectively when employed solely in

ship loading and discharge operations and when each of the 16 hatch teams

is augmented by 7 unskilled (strongback) perscnnel frum the supported activity.
When augmented with 112 personnel (7 per hatch team) from the supported unit,
the eargo handling battalion c¢arn achieve a 2830 messurement tons pes day
discherge rate alongside the pier and & 1920 mea-urement tons per day discharge
rate in stream. If the cargo handling bartalion is not augmented, then the
discharge rates must be reduced by fifty per cent (1440 measurement tons at
pierside and 960 measurement tous in stream).

The required number of cargo handling tattalions (ABFC Fl) units iy directly
dependent upon:

. Teornage to be handled.

Discharge scheduling and discharge rate desived.

Number of vessels/aircraft to be discharged/lcaded.

Available pier and :related facilities. (pierside operations)
Lighterage and related facilities (in-stream operations)

Availeble indigenocus labor.

Available strongback labor augmentaiion.

Available mechanized carge handling equipment (may be ettained by
utilizing a supplemental equipment package or combination of packages

(F14 through F1G)

O N LN
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PLANNING ASSISTANCE AND MISSION DEVELOPMENY - The Fl Cargo Han'ling Battalionm,
and its associated supplemental equipment packages (FlA threough F1G), provides
the widest possible flexibility in the employment of cargo handling battalions.
The Navy Carge Handling and Port Group and the Naval Reserve Cargo Handling
Battalion Regimental Staff (NR CHB REG STAFF) are availatle to provide fleet
and area commanders with technical planning assistance in p: sgramming Fl Cargo
Handling Bartalions into specific mission scenarilos.

For planning purposes the Il Cargo Handling Battalion may be programmed with a
variery of equipment packages tailored to specific umission scenarics as follows:
F1 - Cargo Handling Battalion Personnel and Core Equipment UCHBA
This pacruge provides the personnel aad the besic personal
support equipment required to work all cargo handling situaticns.
This package 1s required for all scenarios.

Supplewental Equipment Packages (added on to the basic Fl unit

above to meet the environmentsl and rission requirements of specific
missiong):

F1p4 - Expanded Core Equipmeat Package UCHRB

This package prouvides the equipment necesssry to support oo
Cargo Handling Battallon in mission scenarios other than

the MPS scenarios. This equipmeni. package must be provided
te all Cargo Handling Bsttalions 1o all minslon scenarios
other than the MPS scenarios. T
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71B -~ Cargo Handlirg CESE Package UCHBC

This packsge provides the civil engipeering suppovrt equipient
{trucks, trallers, etc.) necescary to suppcrt a cargo handling
battalion in establishing or sugmenting a port. This package

of equipment should be provided tc 8 basttalion in all ports

where CESE is not locally svailable. (Note: This package
provides the CESE for pier, terminal and local delivery operstions.
It does NOT provide a linme hsul capability).

F1C - Cargo Handling MHE Package UCHBD

This package provides the NAVSUP uaterials handling equipment
(forklifts, etc.) pecessery to support an Fl Cargo Randling
Battalion ir a port where MHE is not locally available.

F1D - Container Handling Creve/FEquipmernt lPackape UCHBE

This package provides the mobile crane cc-tasiner handling forklift
and supporting equipment necessary to su port &n Fl cargo handling
battalier in a port that dces not have locally availsble container
hardling facilities and where it is desired thst the cargo
handling tattalion oitlead/lced container ships and operate a
contalner narshalling vard adjacent to the ccesn termiual.
FlE - Air Cargo MEE Equipment Package JCHBF
This packege provides the equipment necessary fo support one
Getachwent of an ¥l Carge Fardling Battalion in the operation
of an air cargo terminal). This equipument package should be
rrogrammed inte all scenaries where it is anticipeted that the
Fl Cargo Handling Battalion will be required to operate zn
air terminal. If air terminal operations will require more
thar cre derachment of the Fl Targo Handling Dattalion thern one
F1E equipment puckage must be provided for each detachment.
F1F - Expecitionary Tent Camp Equipﬁent UCHBG
This package provides all the e¢quipoent necessary for ovne Fl
Carge Handling LBatralior to establish and operate an austere
expeditivnary tent cemp tc provide berthiup and wessing for
{ts pcrsonnel. This package of equipwment should be provided
to each Fl Cavgo Handling Bettalion ie all scensrios where
berthing or messlop is not loczlly availuble or where berthing
and wessing i1s not provided by ancther asctivity or AEIC unit.

FIG - Comp Support TUSL Iyuiowrert UCHBH

This packege provides the Civil Engfreering Support Egquipment
(CLSLE) necessary to comstruct and wmaintain an austere expeditionary
tent camp to billet srnd gubsist one Fl Carge Randling Bacrtelion.
This packege containg cnly the camd support equipment. All othes
CESE equipment to he used in cavyo haadling operatione is 1listad
atove under the FLlB suppleme: .al package.




BASIC Fl1 CARGO HANDLING BATTALION HMISSIONS

¥hile the F1 Cargo Handling Battallon is a multi-mission unit with a wide
variety of possible missions, there sre three majior mission scenarios which the

battalion is normally pregrammed to accomplish,

Maritime Prepositioning Ships (MPS) Support

The Fl Cergo Handling Battalion provides the personnel and equipment necessary
to provide technical and supervisory carge handling capabilities to fieet and
ares commanders in support of the Maritime Prepositioning Ships (MPS) program.
The Fl component provides the skilled stev~dores and comsand and comtrol
personnel capable of loading/disch.rging = .mmercial and MSC ships in both

an open oNcean and plerside enviromme ©. .omponent personnel and organic
equipment are transported by MAC as part of the Fly In Echelon (FIE) of the
Navy Support Element (NMSE) to the selectad beach or port where the MPS

squadron has been deployed. Each MPS squadron consists of & or 5 specially
configured merchant ships which carry the majurity of combat equipment and

30 days supplies for a Marine Amphibious Brigade (MAB). Hatch boxes with cargo
handling equipment ere prepositicmed onboard each of the ships. Each MPS
squadron requires two each Fl Cargo Handling Battalions. to provide discharge

of the cargb in the stream or pierside within the currently required timeframes.
Each Fl Cargo Handliing Betrtallon must be augmenved with 117 USMC strongbacks if
the discharge timeframes are to be met., Upon completion oi the MPS offload,
one of the Fl Cargo Handling Battalions wiy be retained on site to provide
continuing/resupply cargo discharge services while the other cargo handling
battalion may be redaploved to another cargo handing mission. Both cargo
handling battalions will require addiiional :2quivment rrom one or more of the
Supplemental Equipment Pe-kages (¥FlA througl. FiC) depending on the subsequent

mission assigoments.

PLANNING GUIDANCE - MPS MISSION: Prcgram the following packages for the MPS
mission:

A. 2 each Fl Cargo Handling Battalions for each MPS Squadron
{ro additiona Supplemental Equipment Packages are required
for the MPS mission) ’

B. 224 strongback personnel from the supported unit (USMC) to

sugment the CHBs

Asraulr Follow-On Echelon Mission Support

Ez2' Fl Cargo Handling Battalilon is capable of discharging cargo

tc¢ rupport one half of a Marine Awphibious Brigade (M4aB) within the

2 pired timeframes when augmented with the FlA Expanded Core Equipment
Pus_rwsge. The required multiples of the Fl Cargo Handling Battalion (2 each
CHDs for & MAB level AFOE and 4 each CdBs for a MAF level AFOL) plus the
required quantities of the supplemental equipment packsges (2 cach FlA
packages for the MAB level AFUE mission and 4 each FlA packages for the MAF
level AFOE mission) provide the required techrical and supervisory cargo
handling capabilities to fleet and area commanders irn support of USMC
awmphibious assault operation (MAB/MAF). The AFOE carries sufficient equipment
and supplies to sustain 60 days of combat and consists of unit equipaent and
supplies which are not essential for the initlal amphibious assault. Cowmponent
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personnel and organic equipment accowpany the AFOE to the area of operation,
USMC personpel will augment the F1 Csrgoe Handlimp Rottalion ir the usekilied
positions at the level of 224 augmentees for & MAB arnd 448 fov 8 MAY leved
AFOE. The Naval Beach Group will provide required CESE, MHZ and messing/
berthing for the CHB, under the ATOE sceuario by mesns of Table of Allowznce

Number 56 (TOA 56).

FLANNING GUIDANCE FOR AFOE MISSION = The cumber of Fl Carze Harndling Batrtalions
and the required number of PlA supplementsl equipment pa‘skages depend

upon the size of the APOE:

MAR Level AFOE requires:

A. 2 each Fl Cargo Handling Dattalions
B. 2 each FlA Expanded Core Equipment Packsyer
. 224 strongback personnel from the supported unit

MAT Level AFOE reguires:

A. 4 each Fl Cargo Fandling Bettalions
B. 4 each FlA Expanded Core Equipment Packarses
C. 448 strongback personnel from the supperted unit

Port or Terrwripal Operation Augmentetion of Ertsblishment

The Fl Cargo Handling Battalion, when v»rovided with the necessery supnleuental
equipment packsges based upon the specific enviroumeut and the required
strongbacks, provides the unit equipment, skillled srevedores wrd command ard
control personnel to augment or establish 8 port crerstion wirh & basic
palletized cargo dische pe rate of 2880 mesxurement tous per day. Specific
tasks of the cargo heand.iug battalion include, hut are rot limicved to:

a. Cargo Handling

Providing stevedores and cormand and control personnel capsble of
offloading/discharging commercial ané I'SC ships, including munitions
handling, in & developed port. When all pailetized cargo hancling
operations are pierside the discharge rate will ove 28B0 messurcuen: tons
per day. When 8ll cargo hsodling crerstions are io strecm the dischorpe
rate will be 1520 measurement tons fper day.

b. OCcean Cargo Terminal

Providing 35 menasgerinl snd skillel technical personmel cupebia of
opereting a temporary ocegn cgrgo terminal associsted with the ship
discharge. The maximum through putr rate of rhe marice teixinal will

be 240 measurement tons per hatch tesc per day and the rate of the ship's

dlecharge will be reduced accordingly.

¢. Limited Air Terminal

Providing @ detachmenr of 15 wmanegerial anc skilled jpersonnel o opers:=
s limived air cargo termwinal. The cetachment provides the batralion with
the capahility of sustaining around the zlock ocperstions at tbe limited air
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cargo terwinal. Tha establisbment of 1 he limited air cargo terminal wiil
reduce the ship discharge rste to 2700 aeasurement tons per day pierside
und to 1800 measurzment tons per day in stream. Tue establishmect of &
limited air cergn terminal requires one F1E supplemental equipment package.

4. Crane Operators

Providing 32 heavy 1ift crave operators fcr containership, TACS vessels,
or other special operations. The discharge rate of TACS vessel operations
is 48 contajvers per day (12 nour) per hatch team pierside and 36 contain-

ers per day {12 hours) per hatch team in streanm.

e. Moblle Shore/Container Crane Oreratiorns

Providicg 12 mobile shore crane operators to offload containers pierside
or to operate & terminsl warshalling ysrd. The sesigosent of the mobile
shore confeiner crane task requires the addition of an FID Container

Handiin' Crane/Equipment Package to the Fl Cargo handling DBattsllonm.

f. Expeditionurv Tent Camp

The Fl Cargo Handling Battaller 1is capeble of providing its own messing,
berthing and lirited base support functions for short periods of time
(less than 90 dsvs. when provided with the FIF Expeditionary Tent Camp

supplemental eguipment package.
PLANNING GUIDANCE FOR PORT ESTAELISH/AUGVIMNT OPERATIONS - 1he following

components must be programmed for wach 2880 messurement tons of cargo
desired discharged daily pierside and for each 1920 measurement tons of csrgo

desived discharged de.ly in strecam:

1 ench Fl Cargoe Hondling Battalion
1 each F1lA Expanced Core Ecuipment Puckage

] each F1D Cargo Handling CESE Equipment Packerge {wust be provided
orly wher. adequate CTSE equipment {s not locally available in the port)

1 eech FIC Cargo Handling MHE Equipmert Packege (must be provided only
when adequsate }JE i{s not locally avsilable in the port)

} each FID Cc¢ntaiper Handling Crane/Equipment Package (must ve provided
1f centainer Peudling operations are desired and container handling
equipmert is rot ava .able iu the port)

1 each FlE Air Cergo MHE Pquipment Fsckage (pust be provided when a
limited air cargo termirel 16 plenped and there s not suf.icient air

cargo MIE avaiialle locilly)
1 each F1¥ Expediticrary Tent Camp Equipwment Package ‘must be provided if
mestling aund berthing s wot locaily available or f£ not being provided

by crother command,




CARCO HANDIING BATTALICK PRODUCTIVITY FACIORS
All per buour are rounded to nearest .1 MI. All per 12 hour

Yoce:
Figures are rounded to nearest 3 ITT.
Per Hour  Per Per 12 Hour Per
Pier discharge Hetch Team {14 man) Hatch T;Ekﬁflzugghz_u
Palleti ed Cargo 15 MT i80 MT
Break Bulk Cargo < MT 75 MT
Mixed Cargo 10.6 MT 130 MT
Pier Ship Loading
Palletized Cargo 8.5 MT 105 MY
Break Bulk Cargo 4.1 MT 50 Mz
Mixed Cazgo 0.4 HMT 5 HT
In Stream Ship Discharge
Pallerized Caxyo 10.00 MT 120 MT
Break Dulk Carge 5.6 MT 70 T
Mived Cargn 7.8 MT 95 WY
In Stream Ship Leading
Pailetszed Carge 6.7 MY g6 MT
Preak Bulk Cargo 3.6 MY 45 MT
Mixed Cazgo . 5.7 MT 60 MY

Covtainer, TACS, Juwbe Kig, Heavy Liftr Operations

Pler load and/ov Discharge 4 Containers 48 Contalners
(128 w1 (1536 HMT)

Stresm Load and/o1n Discharge 3 Containers 36 Contalners
{96 MI) {1152 M1}

Ocean Term =) (Palleticed Cavgo)

Through Put (Kecelve and lssue) 20 1T 240 MT
One Way (Recelve or lscpue) 40 M1 480 MT
Afr Terwinal 6666 1.5S 86,000 LBS
(we ired In pounds vice MU (1 463 Flu) {10~11 4¢30 Plt)
(4630 pay weighr=10, D001bs)
45 MT SLU MT

Pier Upersti o




Cargo Handling Battalion Utilizetlon Tables

Woces

1. 16 hatch trams acsumes augmentation of 112 stronbacks (7 per hatch
tedam), Without sugmentation, the cargo capacity is reduced by 50%.

2. 4tove flgures assume unitized (completely on pallets) cargo.
Rough conversion factors for other classns of cargo are:

8. Break Bulk * 50% of the palletized cargo capacity
L. Mixred Cargo = 75% of the palletized cargo capacity

3. Ship opersticas - Divide datch team by 4 to determine the number of
batch teams working each ship on each ghilft (eg. 2 ship 16 hatch teams
mesng 4 batch teaams per sbift per ship).

Ship Discharge forr Palletized Cargo
(in measurcmeat tons)

Pler Side In Strean Fier Team Ocean Alr
Terminal Terminal
1 ship 0EQ M7 U G G G
(16 4T
2 ship 2160 M1 0 2160 MT 0 {
{12 um} (4 HT)
1 ship - 1440 MT 0 1620 MT 1200 MT 0
(2 HT) (3 HT) (5 KT}
1 ship 1260 MT 0 1620 MT 1200MT 80,000 1bse
(7 ¥1) {3 HT) (5 HT) (1 ¥r)
2 ship 0 1920 M7 -0 0 0

(16 ur)




Shio loading of Pellietired Cavgo
¥ 2 £ . B
{in v ~apurzanent tous)

Pier Side In Stream Pier Team Ocean Eix
T2rmipal Terminal
ship 1680 MT 0 ' ¢ 0 0
(16 HT)
ship 1365 MT v} 1620 MT ) 0
(13 HT) (3 BET)
| ship 1050 MT 0 1080 MT au0 T ¢
(10 HT) (2 HT, (& HT)
ship 1050 M1 ¢ 1080 HT 720 MT #0,000 1bvs
(10 HT) {3ourTy (5 HT) (1 BT
ship G 1280 ¥t 0 O Y
: (16 BT

Container Loading snd LDiacharpe
(weassured in number of cortainers)
(using TACS, MPS, shore crane, etc)

Picr Sidae In Stream Pler Team Ceean Alr
Termicsl Terning
2 ehip 768 0 0 0 0

(16 H7)
(24,57¢ ¥

ship 576 ¢ 576 ¢ ¥
(12 ¥ {4 HT)
(18,432 M) ' (18,432 WT
oehip 432 0 431 432 n
(Y HT) {3 ET) (4 v
(13,824 MT) (13,842 wY) (13,828 1)
2 ship LHe4 0 532 I £¢, 000 1bs
(8§ HT) (5 Hr) (& HT) {3 1)
(12,28% MI) (23,824 MT) (13,824 MY, (50 MT)
ship 576
(16 HT)

(18,427 M)

AR N RN T M N O R S IR
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Fersonnel Assignmenis

Available = 145 (CHB) + 112 (stocgbsck augmentems) ™ 257 for 2
ships, 7 shiftw

Hatch Team (224 persounel)

A ———————.

Horch Captain

Hold Boss

Crane/Winch Operator
Signalmen

Forklify Operator
Srevedores (Augmented)

IR N RS B b

14 per hatch tesm

Personnel Assignments (continued)

b.

Command and Control (14)

Technical Supervisor
Ship Supervieor

Statue (entzy Watch
Jommunications/Securicy
Duty Corpsman

RN NS RS R s

Lo e——

9 per shifr = 14 per battalion

Suppnrt Personnel

Meshanics 2
Corpamen 2
Cooksa 7
Camp Support 4
Adomivistration 2 .

o e,

17 per bstralion




BASE SUPFPORT. While the vargo baudling battslion ie capable of lLimited

austere self support for extended periods of time it {5 more desirable for

the area or base hsudquarters orpanization to provide bhousiug, wessing, medical
and welfare support for operations of preater than 50 day duration., Waen the
cargo handling battalion will not be supported by a base orgapization and will
bz required to coperate for more than 90 days in an isolaced area, order the
following componeants:

Beusing and messing — Appropriate N (Tent Camp) znopouernt to support specific
opergtions.

Shilps Store -~ Use cppropyiote D24 merles (Ship Store Focilities)

Medical Faciliries - Use MISE (Dispensery, 10-bec, Mobile) compouent and
M17E (Dertal, Mobile) compounent {f required.

Motion Pictures =~ Use N23 (Motion Picture Projection) component for f£ilm
operation and exchange with ships or locel activities.

Trucking ~ The Fl ABFC provides tru:kiag assets over shoxrt distances (less
thar ten miles) frem the pler/bLeach to the ocean terwminal. If longer line
heaul trueckdng support is deslred, » P17 Trucking Unit should be programwmed.



2. PERSONNEL 8 Officers 145 Ea isted Men Total l_.‘z}'

—r—

) OFFICERS FNLISTED MEN
Pay
Ech No Rank Desig Billet Rate Gp Gr PNEC SNEC Title
1 1 ¢bR 3105 Commanding Officer
1 1l LCDR 3105 Executive Officer
1 1 LCDR 3105 , Operations O0fficer
i 1 1T 3105 Ops Watch/Training Off
1 1 LT 3105 Ops Watch/Shipload Off
1 1 LT 31058 Air Cargo/Comm Off
1 1 LT 3108 Marine Term/Security Off
1 1 LT 5105 Engineering/Facilities Off
1 2 ABH2 3 Air Cargo/Forklifr Driv
1 2 BMCS 8 Tech Cargo Supervisor
1 é BMC 7 Hatch Captain
1 10 BM1 6 Hatch Captain
1 2 BMl 6 Hold Boss
1 12 BM2 5 Hold Boss
1 16 BM3 4 Signalman
1 20 BM3 4 Winch/Crane Operator
1 1 BUL ) Facilities Supervisor
1 2 B8U3 4 Builder/Forklift Driv
1 2 CE2 5 Watch Electrician/Forklife
1 b3 CE3 4 Duty Electrician/Forklift
1 1 oMC 7 Transportation Supvr
1 1 CMi 6 Maint Shop Supvr/Fork Dr
i 2 M2 5 Maint Watch Supvr/Fork Dr
1 4 M3 4 Mechanic/Driver/Fork Dr
1 2 EQ2 5 Dispatcher/Driver
1 2 E03 4 Driver/Equip Operator
1 ! GM2 s Armorer/Security Supvr
1 2 HM2 5 Medical Duty Supvr
1 2 HM3 4 Duty Corpsman
1 1 MsC 7 Messing Supervisor
1 2 MS1 6 Galley Wareh Caprain
1 4 MS3 4 Galley Watrch Cook
1 1 SKCS 8 Terminal Supervisor
1 2 SK1 6 Hold Boss/Document Supvr
1 4 SKZ 5 Winch/Crane Oper/Document
1 2 SK2 5 Pier Boss
1 8 SK3 A Winch/Crane Operator
1 16 SK3 & Forkiift Driver/Documntor
1 4 SK3 b Pier Driver/forklift Dr
1 1 Ur2 5 Plumber/Facllities Maint
1 1 N1 6 Administrative Div Supr
1 ) N2 S Nffice Supr/Status Ctr Wat
1 1 N2 5 Clerk/Personnel Asst
i 3 YN3 4 Clerk/Status Ctr Watch




Ref

10
11
12
14
15
19
41
80
85

COST
NAVAIR . S
STAWAR $ 1,628
NAVFAC $ 2,990,928
NAVSEA § 97,176
NAVSUP $ 1,052,229
NSF § 258,169
NAVFAC

ldentified (Other) 5 40,554
CONSTRUCTION

Tents or huts

Area required - 5 acres

Prefadb bullding - 2,880 8q ft

Space requirements for Admin and Office - 1920 sq ft
Operations - 960 sq ft

Power required 20 KW

Internal roads and parking - 3,500 sq yds

Total Componert material - 693 LT's, 1,759 MI's

Construction time - 516 M-Days

MATERIEL (MAJOR ITEMS)

Housing - Three 20 x 48 ft buildings
Materials handling trucks
Transportation

Landing mat

Ammunition handling equipment

Spark proof hand teols

Construction eguipment and consumables
Hand tools and consumables

Office equipment and supplies

WEIGHT: U/D
CUBE: u/D

NAVAL SUPPLY SYSTEMS COMMAND

Sub~Function Codes

Description WT
Damage and safety control material 243
Adminlstrative equipment and supplies 14,472
Personnel equipment and sundries 5,461
General equipment and supplies 153,754
Communications equipment and supplies 80
Electronic equipment A 23
Non-medical suppert for medical & dental equip 1
Ovdnance support items 10,371
Fuel fox heating 30,1507

CuU

777
744
2, 143

639
777




NAVAL SUPPLY SYSTEMS COMMAND (CONTINUED)

Ref Description LA Cu
86 Fuel for vehicles arnd equipment under
32 deg . 210,854 5,464
87 Fuel for vehicles and equipment over
32 deg 210,854 5,464
B8 POL for under 32 deg 12,226 312
39 POL for over 32 deg 12,352 315
9] Material Handling equipment
Battery 18 call 21 plate 36V - 29 es 68,904 397
Charger battery 36V - 6 ea 3,072 72
: Trailer platform 48 X 108 ~ & ea 4,000 324
SR Truck, forklift diesel 4,000 1b RT - 14 ea 104,790 4,312
R Truck, forklift diesel 16,000 1b RT - 5 ea 150,000 10,650
: Truck, forklift electric 4,000 1b - 9 ea 112,500 2,700
Truck, acfr cargo 40,000 1b - 2 ea 94,000 3,200
Truck, ecft cargo 25,000 1b - 2 ea 46,000 2,572
99 Forms and publications 378 18
NAVAL MEDICAL COMMAND
42 Medical Agsembly M-360 1,431 94
NAVAL SEA SYSTEMS COMMAND
u/1 Q1Y wT Cu
Pigtol, Cal 45 Mi91iAl ea 8 » ®
Rifle 5.56MM, M16A1 ea 141 * *

*Weight and cube refiected by NAVSUP S/F 80
Amnunition (Refer to NAVSEA Ammunition Allowance List 38736 and NAVSEA INST

C8011.2. (Anmunition 1s handled separately from the component)




NAVAL SEA SYSTEMS COMMAND (CONTINUED]

u/1 QTY LT cu
High Dose Dosimeter jM-1431PD ea 6 3 1
Casualty Dosimeter DT-60/PD ea 307 18 -
Casualty Dosimever CP-95( )PD ea 2 100 6
Dosineter Charger PP-354( )PD ea 2 2 1
Long Range Survey Meter AN/PDR-.:7 ea 3 195 3
High Range Survey Meter AN/PDR-43 ea 3 36 1

SPACE AND NAVAL. WARFARE SYSTEMS COMMAND

EQUIPMENT PART NO. QTY.
Standard Communications
Horizon Hand~FPhone Il
Radio unic HX2005 60
VHF Flexible Antenna AT154 &0
Ni-cad Barrery Penk CNB6 . 60
Vall Charger CWC25 60
Earphone EP] 60
Plastic case ‘ 60
Mini Lapel Speaker Mic MP635G 60
Desk Top "Fast™ Charger CS5A20 60
Ni-cad Batrery Pack CNB? &0
ZWAR 60

Waterproof Bag

*EWA {s the brand name for this part. Thais brand of bag is recomrended over

e
S the Standard Coummuriications version.

AN/PRC-77 Radio SET

o Radio Receiver-Iransmitter 5020-00~-930-3724 13

v Battery Box 13

S Anternna 5820-00-889-~3803 13

P17 Autenna + 8820-00-242-4967 13
i _ Handset 5965-00--069-8886 1

Antenna Support 5985~00-086-7149 13

e Electrical Equip. Harness 5820-00-892~809¢4 13

: Cotton Duck Bag 5920-00-086~7138 13

AN/PR =113(V)-3 Radio Set 706728-803 4

Radio Assemby RT-13!19/URC 914858803 4

Battery Case Assembly 810552-801 4

VHF intenna 812057-; 4

UHF Antenna 812056-1 4

TCE Transfer Cable 5660823-£08 4

KY57 Basebsud Cable 566084~-308 ¢

Operazor Handbooks 4

Kandset H-250/U GFE 59€5-00-043~3463 4




SPACF AND NAVAJL WARFARE SYSTEMS COMMAND (CONTTNUED)

EQUIPMENT

Battery BAS590/U
Battery BB5590/U
Pack Frame
Fleld Yack
Battery Charger
Antenna UHF/VHF

AN/PRC--104(V) Radio Set
Rec.~Trans. RT-1209/URC
Amplifier AM-6C74/PRC-104
Cable CY-8291/PRC~104(V)
Cable CY-7875/PRC-104
Cable CX-13030/PRC-1C4
Ceble CX-13031/PRC~104
Charger Cable Assenmbly
Antenna #AB~1241/PRC-104
Cable CG-3815/U

Ant. Section.AB-129/FR
Antenna AT-271A/PRC
Instruction Card

Cargo Support Shelf
Cargo Tiedown Strap

Pack Frame

Fileld Pack

Adapter UG-349 ()/U
Lithium Battery BA 5590
Storage Batterh B& 590
Immers. Res. Loudspeaker
RF Cable Assembly

Audic Cable Assembly
Antenna AS-2255/GR
Handset H-250/U

Cable Assembly

Battery Charger PP-728¢
Universal Power Supply

AN/VRC~46 Radio Set
Rec.~Trans.

Power Suuply

Mntg Base MI-1029/VRC
Antenna Ueit

Antenna Element
Antenna tlecent
Matching Unit/Bese
NAVELEX Technical Manual
Cable Assembly CX-4722
Cable Assembly CX-4720
Loudspeaker 1.5-166/U

PART NO_
6135-01-036-3403
6140-01-063-3918
B465-00-001-6475
R465-01~-019-9102
PP7236

812059-1

5820-01-141-7953
5820-01-141-7953
5820-01-065~5044

6135-G1-080-2886

6135-01-092-4807
5820 -01-065-4495
05859/755C0247114-1
5820-00~234-4127
5985-00~646-2365

8969--u0-001-6476
8465-00~001-6577
8465-00~001-6475
8465-01-019-9102
5935-00-204-5110
6135-01-036--3945
6140-01-063-3918
5965-00-876-2375
05869/75500289016
05869/75500289017
5985-00~-106-6130
596%5-00-043-3463
056693/755002B9018
6130-01-141-3490

7G5820~00-223-7433
RT-524/VREC
PP--2953/U
5870~00-893-1323
AS-1729/VRC
AT-1095/VRC
AS—-1730/VRC
MX-6707/VRC
0967-467-391C

IN5965-00~243-6420

ot
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SPACE AND NAVAL WARFARE SYSTEMS COMMAND (CONTINUED)

**Cable assembly stock numbers and prices will very with lenpth. Exact
lengths will need to be identified before stock numbers end prices can be

quoted,

NOTE: The AN/VRC-46 radio ovperates on a 24 volt supply. Since NAVCHAPCRU
vehicles operate with 12 volt systems, it is is recommendated that an extra ]2
volr Lattery be purchased and installed in series with the existing battery in

a8ll vehicles requiring this radio.

NAVAL FACILITIES ENGINEERING COMMAND

FACILITIES
- FACILITY ASSIMBLY NORTH (TEMPERATE) TOTALS

OR GROUP OR ECC

QTY WEIGHT LBS CUBIC FT
218 50TA Battery Charging Shop Tactical ! 25,066.32 773.57
510 10N  Administration Minimal 2 2,972.28 220,64
723 20J  Head &4-Hole Burn Out w/scakage Pit 3 10,396.86 496,19
812 30PE Elec Disctr Line 1000ft ft EXPED 4 1,075.28 40,00
852 10C  Parking Area 7000 SY 1 .00 .00

CIVIL ENGINEER SUPPORT EQUIPMEKT (CESE)
036031 Trk 13T Cargo 7 42,000.00 5,250.00
036131 Amtuls ace Heavy 1 7,475.00 1,052.00
058712 Trk 5T Dump MIL 1 22,640.00 1,620.00
058812 Tz 5T Cargo ML 2 44,760 ,00 4,130.00
060712 Trk 5T Trac ML 12 231 120.00 16,192.C0
070921 Trk F1d Servng 4X2 1 14,110, 00 1,450.00
074611 Tric Tank 1200 gal 3 4£3,875.00 4,035.00
081601 Semi 20-T Scake . 10 106,009,090 13,560.00
082601 Semi 50-T Lobed 2 32,570.00 3,734.00
088002 Trlr TK 400 gal 5 +4,000.00 3,250.00
453109 Loader Scoop (w/backhce] 1 23,000.00 €80.50
511022 Floodliight Set 8 30,400.00 3,984.00
512111 Sen 15KW Skid 2 6,.000.00 105.00
512211 Gen 30AW Skid 1 3,500.00 60.G:
821901 Crane Trk 14CT ) 198, 500.¢0 5,136.00
815302 Crare Trk 307 1 72,200.00 5,720.50
——-— Losder, Container, front End 1 v on -
Top Pick
e Spreader, Sewl-auto 20 f:t 1 e -
e Spreader, Gemi-aute 40 (¢ 1 e -
TGOL KITS

80013 Kiv Mech Hawnd Tools §/7 Men 4 1,376.48 84,12
BGQALS Fit Bartery Service Tools ! 516.98 11.82

PR




HOK P-3 A/B INTERMEDIATE MAINTENANCE SUPPORT FACILITY NAVAIR

1. rALSSION

This is a robilie, shore~bazed facility that provides Intermediate Level
Mairtenance Repair Capability for a nine aircraft P-3 A/B Squadron deployed to
an advance base for extended operations (greater than 30 days). If operations
beyond 30 days but less than 90 days are expected at the deployment site and
adequate Supply Lines of Communications (SLOC) are available, this ABFC need
not necessarily be deployed im its entirety. Only those modules (elements)
herein which provide the battery ehop/s, support equipment, support equipment
mointenance, oxygen/nitrogen recharging and pre~positioned codes P&E IMRL
eaquipment capabilities are required. However, i{f adequate SLOC are not
avallable or if operatlions sre planned beyond 90 days, it ghould be fully

deployed.

This ABFC is required on a one per site basis, if more than one squadron
is to be supported, early visibility is required im order that the component
can be tailored upward to support the edditional workload. Additional spares
and repair parts, and selected support equipment and personnel will be
required, especially if the additional workload 1is generated by an off-station

squadron/detachment.

This facility consists of sixty-one 20 ft by 8 ft by 8 ft mobile vans and
a2 rapidly erectable, portable, arch-type building t« ‘rouse full avionics
repair capablliry, including PME/CAL and micro-min repeir, and selected
airframe/power plant repair capability, necessary maintenance control, Supply
Support Center, and administrative gupport spaces, technical library,
maintenance forms snd publications, adequate rotable pool material and adequate
0SI for maintensnce of the facility. Selected airframe/power plant repair

capabilities are: -

a. Alrframes - Eusential hydraulic/pneumatic repalr, nor-destructive
testing, tire disassembly/build-up, corrosion repsir, welding, and sheet metal
fabrication/repair. Oxygen/nitrogen will be separately provided im 400 gallon
alr-transpurtable cosntaivere with vaporizatiou/cylinder recharging provided

via s single mobile facilivy.

b. Power Plants - Engine repair capsbility includes Level III engine
build-up, including replacement of turbine assemblies. QZCA support includes
one complete QECK to be fitted to a canned nude engine. The QECA provided in
~he squedron’'s 20 day cocotingerccy support packasge vill become a supply asser
»f this component when collocated with the depicved squadron. Propeller
repair capabiliry conslis<ts of disassembly/build-up, repalr of de-icer
clements, dome re-seal, propeller coentrcl external leakage repalr including
propeller and seal plate bulld-up. Une complete spare propeller (Including
propeller assembly and controls) is provided wich this component. The
build-up propeller provided in the squedron’s contingency support package will
become an asret of this component when collocated with the deployed squadron.
Twe spare geaxr reduction sssemblies are included in this component. Auxiliary
Power Unit (APY) uwasintenunce will ve limited to cemponent or end item

replacenent only.




wcludes cepsbilities for storing and servicing both NICAD

Battery shop
An adequate initial supply of spare batteries ¢f both

and lead/acid typ ..
types is included.

The compounent is composed of individual modules desigmed to provide

support to specified systems/equipmeat and/or provide specific shop/work
center support. The m ' '=a contain the mobile facilities, personnel, support
equipment, ancillery eq: . sment, snd parts/materials pecessary to provide
Intermediate level maintenance support for the gilrcraft systems/equipments
intended. Modularization of this component allows a phased build-up thus
niniwmizing the necessity for massive initial tramsport requirements,

This component, when added to the P-3 Squadron (Cemmon) Support ABFC, if
required, and the squadron's organic capability, will provide all necessary
maintenence support for a single VP squadron operating at projected wartime

flight hours.

This component is composed of 12 modules capsble of specified funcrions
in the intermediate msintenance support of P-3 aircraft syrtems and airborne
equipments. Missions of each of the modules, their recommended assigned Unit
Types Codes (UTC), number of mobile facilties, and approximate weight and cube

are descrided as follows:

TITLE MISSION UTC No. MFs WT(LT) CcU(MT)

Mechanical Support Module. Iaclu.es 9523A 14 142.4  512.0

following capabilities -

Provides wheel snd tire maintenance for alicraft

Tire Shop
an.u Bupport equipment.

Provicd .; meral and fiberglass repair, hydraulic
compo :nt repalr and welding, machine and survival

equip ent shops.

Adrframes

Yrovi ies gearbox/torquereter limited waintenance

Power Plant/
of power section, auxiliary power unit (APU)

Propeller

Shop limi ed compon2nt/end item replacement, and
sver ‘on-the-wirg turhine/gesarbox replecement.
fNeove 2.

Non-Destructive Provides eaircraft snd support equipment non-
Inspection (NDI) destructive inspection.

Provides serviciog and repair of support equipmesnt
{other than aviounics) used by organizational and
intermediate levels of maintenance of MFs and
associated ucillary equipment. *Note 2

Support Equipment/MF
Maintenance shops

Battery Shop Support Medule. Includes 952380 2 17.8 64.C
following capabiliti s -

Provides lead-acid snd NICAD battery handliog,
storage, servicing and recharging,

t i}




Production Centrol, Technical Library,
Tool Roca Support Module. Ircludes

following capabilities ~

95238 3 5.7 96.0

Provides sduinistrstica/control of maintenance,
stocage/maintensnce of technical data, working
gpace for Ouality Assursrnce perronnel, and secure
siorage/isaue of tools and other equipment.

Liquid Oxygen/Nitrogen Cupport Module. 9523K 1 3.9 32.0

~ Includes follewing capabilities =
Provides for generation and distribution of

gaseous oxvgen aud nitrogen.

Supply Support Modeles. Includes 95241 11 116.6  664.9

fellowing capabilities ~
Provides wmanugement and compartmentalized stocage

of AVCAL/CSI material and upline asset and
functional capasbilities wmanagement information.

*Note 3.
Redsr/ESM/IRDS Support Modules. 9522N 3 26.7 96.0

includes following capabilities. -
Provides test, check and repair of radar/ESM/IRDS

systems and sssociated equipment,

COM/NAV Support Module. Includes 9523p 3 26.7 96.0

following capabilities -
Provides COM/NAV (including communicsati{oas

sscurity EQ) and sssocisted equipment test and
check of repair.
INS Support Meodule. Includes 95234 1 8.3 22.0

following carabilities -
Provides inertial navigation systems, mlectrical

instruments and associated equipment test, check
and repsair.
ASW Support Modules, Iuncludes 9523R 2 17.8 64.0

following capabilicies -
Provides ASW systems test, check aod repair.

PME Calibration Support Module. 95237 6 53.4 192.0

Includes following capabilities -
Provides test equipment repalir and Type IV field

calibration.
ATY Support Modul=s. Includes 9523V 6 53.4 192.0

following capabilicies -
Provides tesat, check and repsilr of general

avionlics equipuent supporred by the AN/USM-449,




Micro-Min Suppert Module. Includes 9523% 1 8.9 32.0

follewing capabilities -

Prevides test, check sud repair of guneral
avionlies equipmeat.

MOTE: (1) Integration Units may of not be required whee developing individual

medules, depending upon deployment site facilities 2vailable.
There are eight integration uniis 2saigned to esch complex. Weight
und cube of each unit is 8.9 LT and 32 MI, and the total weight and

cube 18 71.2 and 256 MI.

(2) Addivionally, a sepsrste rapidly erectable and relocatable building
is included to be shered ty the Power Plant/Propeller and Suppnort
Equipment Shope. The building is 2 rigid frame, membrsne covered
type structure which is nurrently under Jdevelopment. Weight and
zube is ipcludad in the Power Plant ané Propeller Shop Module

(17.8 LT and 64.0 MT).

(3) Veight and cube includes 18.7 LT and 143.9 KT for items too large
for st.rage in mobile facilities.

PFRSONNEL:
2 Dfficers and 60 Enlisted - Totel 62

Mawning requirvements for mobilization sre under development.

Cest Uwin

NAVAIR m—e
NAVFAC $126,033
NAVSUP

NAVFAC

Identified (Other) $ 82,136

4. CONSTRUCTION
Ares ~ .5 murer
Power ~ 36 Kva
Construction Time - 525 Man Hours
5. YATERIEL. (MAJOR ITEMS ONLY)
CONTRIBUTING
SYSCOM
Mobile Faciiities (61 ea) AIR
Ancillary Equip
Running Cear (6 ea) AIR
Jacks (24 ea) AlR
(i ea) LTR

S1fage




5. MATERIAL (MAJOR ITEMS ONLY) (CONTINUED)

Electrical Power

60 Hz, 60kw (4 ea) AIR
60 Hz, 200kw (2 ea) AIR
400 Hz, 7.5kw < {7 ea) AR
Portadle Buildings
Adrcrufc Support Shoep (1 ea) U/D FAC
Hesd Facility (1 es) FAC
Truck, % Ton Utility (2 ra) FAC
Truck, 2% Too Corge (1 ea) FAC
Truck, li Ton Té (2 ea) FAC
Forklift, 10 Ton : (1 ea) SUP
SuUp

Migcellaneoue TBA Items
WEICHT: Approximately 579.4 lung tons
CUBE: Approximetely 2328.9 meazsurement tons
NAVAL FACILITIES ENGINEERING COMMAND

FACILITIES

FACINITY ASSEMBRLY KORTH (TEMFERATE) TUTALS

OR GROUP OR ECC
QTY WEIGHT LBS CUBIC FT

T
211 70B  Aircraft Support Shop 40X70 1 28,279.81  1,587.04
723 20X Hesad Burn Cut Pour Hole w/Urinal 2 4,528.70 240,78
811 10AE Elec Pwr Plant Ds) 1-30KW w/Plwtok 1 5,764.44 135.58
812 30DH Elec Distr Line 1S00FT Ugnd #1 1 649.48 9.09

CIVIL ENGINEER SUT® AT EQUIPHENT (CESE)

030731 Trk 3/4T Ueil z 11,006.06 1,280.00
058812 Trk 5T Cargo M1 ) 1 22,144.00 2,065.00
u88002 Trlr Tk 400G S§ 2 5,600.C0 1,300.00
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oY P-3 ( INTERMEDIATE MAINTENANCE SUPPORYT FACILIIY  RAVAZR

e

1. MISFIONR

This !s & wmobile, shore~based facility that proviles Zptermediste lLavel
Maiutenance Repair Capability for a nine aircraft P-3C 3quadron deployed to
an advence baee for extended operations (gresrer thru U{ daye). If operations
beyond 30 days but Llegs than 90 deys &re expected ot the deployment wite and
adequate Supply Lires of Communications (SLOC) ave availlable, this ARFL ueed
not necesssrily be deployed in its entirety. Only those modules (olemenva)
herein which provide the basttery shop/s, support equipwent, Support equipment
maintenance, oxygen/nitrogen recharging and pre-positioned codes PSE (MRL
equipment cupabllities are raquived. However, 1f edeguste SLOC ere not
available or if operations are rlavned beyond 90 days, it should be fully

deplioyed.

This ARFC is required ou a one per site bssis, i more theo one squadron
is to be supported, esrly visibility is required imn order ths: the cowponent
can be tallered upward ro sepport the additioanal workloasd. Additional spares
and repair parti, and selected support equipment snd perscomnel will be
required, especially {f the additional worklioad Ils zenerated by an off-station

squadron/deiachpent.

This facility consists of sixty-two 20 ft by 8 £t by 8 ft wohile vans and
a rapldly erectable, portable, arch-type bullding to house full avionics
repalr capebilicy, including PME/CAL and micro~min repair, and selected
airframe/pover plant repair capability, necessary meaintenance control, Supply
Support Center, and sdministrative support spaces, techmicul Library,
maivienance forms and publications, sdequate rotable pool meterial and sdequate
0SI for maintenance of the facility. Selected airfrawe/power piant repair

capabilities are:

a. Alrframes - Esrential hydraulic/pneumatic repair, non-destructive
testing, rire disaaoenbly/build—up, corrosion repair, welding, and gheet metal
febrication/repair. Oxygen/nitrogen will te separately provided in 400 gallon
al -trarsportable containerr with vaporization/cylinder recharging provided

via # single moblle faciliry.

b. Power Piants - Engine repalr capubility includes Level III engine

huild*up, including replacewent of rurbine essemblies, QECA support includes

oyve complete QECK to be fitted to a carned nude engine. The QECA provided iv
che sguadron's 30 dey contingency support package will become & supply ssset
of this component when collecated with the deployed equadron. Propeller
repeir capavility consists of disassembly/build-up, repair of de-icer
¢lements, dome re-seal, propeller comtrol externsl leakage repalr including
propeller and seal plate build-up. One complete apare propeller {including
propeller assembly apnd controls) is provided with this component. The
build-:p prupeller provided in the squadion’'s contiagency support package will
become an ssset of thie component when collocated with the deployed rquadran.
Two spare gesr reductiou assemblies are included In this compcoent. Auxiliary
Power Uni~ (APU) maintenance will be limited *o comvoueut or end Ltom

replacemer. only.
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Pattery shop includes capabllities for storing and scevitlug bovh NICAL
and lesd/acid types. Aa adequate initiael supply of spare batveries of hoeih
types is incluided,

The componcut 1s composed of individual wodules designed to proviie
support to specified systems/equipment and/or grovide specific shop/work
ceater support. The wodules contain the mobile fecilitles, persoonel, woppurt

. equipment, ancillary equipwent, and paris/materials nsoesocavy to previde
Internediate level satutenance rupport fov the alveraft sywissn/equirvents
Jntended. Modularization af this corponent allows a phased bwild-wp vhus
mindwizing the necesaity for wassive initial tyansport ITequitcwenis.

This comnonent, when added to the +~2? Sguadvon {Unmmoen) Supperr AUNC, W
required, and tne equadron’s ovganic capobliley, will provide wil neceswaly
maintenance support ror s siogie VP sguumlron operaticg wv projected woviime
flight hours.

This comvonent is coaposed of 13 modulss capable of specifird functions
in the intermediate maintenance support of P-3 alreraft systews ad alrborne
equipments. Missiong of each of the modules, thelr recommendes sssigned Unit
Types Codes (UBC), number of moblle facilries, and spproximate weight snd cude
are described as follows:

TITLE MISSION 0TC Nc. MFs wWT(LY) UM}
Mechanicsl Support Module. Includes G524A i4 62,4 31200
fo'lowlng capabilities -

Tire Shop Provides wheel and tire malonteuncnee Vorv alveraft

gnd auppsrt equipment.

Provides metal and fiberglass repxir, hydrauiic

Aivirames
component vepalr and weldi , machine snd survival
equipment shops.

Power Plant/ Provides gesrbox/torquemeter Iimited waintunsace

Propellez of power secrion, auxilisry power uniz {(4PU)

Shop limited compouent/end item replacement, and
over/on-the~wing turbipe/gearhoz replorement.
*Note 2.

Hou-Destructdive Yrovides afrcraft and suppor’ egquipmepnt non-

Inspecrion (NDID destructive inspection.

Provides mervicing snd revsiv ol support? equipnent
(other :nap evionics) used by orgenizational and
inzermetinte levels of welintensnce of MPs and
assocliated ancillery equipwent. *Note 2

Suppori Hquipment/MF
Helntensnce shops

Bartery Shop Suppart Module., Dacludee 952454 2 17.8 baL 0

foliowing capablilties -

£

Provider lesd~amcid and HITAD battery hsudliug,
k %
grerage, servicicg and rechavging.




Productive Control, Techeical Libvrary, Q524F 3 6.7 96.0

Tool Roon Suppert Modale., lacludes

folllowling capabllicies ~
Provides administration/control of mairntensuce,

storsge/maintenasce of technical data, working
svace for Gualivy Assursnce personnel, and secure
storuge/issue of tocle and orther cquipaent.

Ligquid Oxygen/Hitrogen Suppoct Module. 9524H 1 8.9 32.0

Includea following capsbllities -
Providea for generation and distvibuvion of

gasecus oxygen and nitrogen,
85241 11 115.6  664.9

-

Supply Support Modules. Iacludes

followlng capabliities =~
Provides mansgenent and cumpartwmentalized storage

of AVCAL/OSI muterial and upline ssset aud
functional vcapsbilities management Inforwarion.

*Note 3.
9E24K 3 26.7 96,0

Ladar/ESM/IRDS Support Modules.

luclodes following capabilivies. -
Provides test, chezk and repair of radar/ESK/IRDS

svestems and associated equipment.

COM/NAY Support Module. Inzludes ooy 3 26.7 96,0
following capabilities - Provides COM/NAV (dncluding communications
security EQ) aud associated equipment test and

check of repair.
INS Support Hedule, Includes 9524Q 1 8.9 32.0

following capabilities -
Provides {unertlal navigatvion systems, electrical

jastruments and sssocisved equlpment test, check
and repailr,
ASW Suppore Modules. Imnludes 9524R 2 i7.8 64.0

following capabilities -
Provides &4SW systenms test, check and repalr.

PHE Calibrantion fupprrn Module. 95247 6 53.4  192.0
Inciudes following capabilities -
Provides tesv equipment repair and Type IV field
calibration.
ATYE Support odulss.  Tocludes 9521V 6 S04 122.0
following o ebilivies -
Provides teaf, check and vepair of general
avionles eguipsent suppovied by cthe ANJUSM~449.

Micro~tin Support Medule, includes Q5247 1 8.9 22.0

following capebil {tier -
Provides test, check and repalr of general

avionlcs equipment.
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Armawent and Photo Repair Support Module. 95247 1

8.9 32.0

Includes following capabllities -

Provides tes&t, check and repalr of armament
systems, photo reconnsissance and sssociated

equipment.

NOTE: (1) Integration Units may or mey not be required when developing indivi-

duel modules, depending upon deploywent gite facilitles available.
There are eight integration unita assigned to sach complex. Weight
and cube of =ach unit is 8.9 -LT and 32 MI, and the total weight and

cube 18 71.2 LT and 256 MT.

(2) Additionally, & separate rapidly erectable and relocatable building
is included to be shared by the Power Plant/Propeller and Support
Equipment Shops. The building 43 & rigid frame, membrane covered
type structure which is currently uuvder development. Weight and
cube 15 included in the Power Plant and Propeller Shop Module

717.8 LT and 64.0 MT).

(3) Weight and cube includes 18.7 LT and 143.9 MT for items too large
for storage in mobile facilities.

PERSONNEL:

2 Officers and 60 Enlisted - Total 62
Manning requirements for mobilization are under development.
COST

NAVAIR -

NAVFAC $126,033
HAVSUP =

NAVFPAC

Identified (Other) $ 82,136
CONSTRUCTION

Area Req'd - .5 acres

Power ~ 36 KVA
Construction Time = 525 Msn Hours

5. MATERIEL (MAJOR ITEMS ONLY)
CONTRIBUTING
___SYSCOM
Mobile FPacilities (62 ea) AIR
Ancillary Equip
Running Gear (6 ea’ ATR
Jacks (24 es) ATR
Slings (2 en) AIR
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5. MATERIEL (MAJOR ITEMS ONLY) (CONTINUED)

Electrical Power

60 Hz, 60kw (4 ea)
60 Hz, 200kw (2 ea)
400 Hz, 7.5kw (7 ea)

'I' Level Support/Test Equipment {IMRL)
Meterology/Calibration Equipment
Technical Pudbliications

90 Day Wartime AVCAL/0SI

3D Dgy CSP

ARC WDSP
Portable Buildings

Adrcraft Support Shon (1 ea) U/D

Head Facility (1 ea)
Truck, % Ton Utility (2 ea)
Truck, 2¢ Ton Carge (1 ea)
Truck, 14 Ton Té (2 ea)
Forklift, 10 Tou (1 ea)

Miscellaneous TBA ltemu

WEIGHT:
CUBE:

Approximately 588.3 long tons
Approximately 2360.9 mrasuremrent ton

NAVAL FACILITIYS ENGINEL«ING

AIR
AIR

AIR

SuUp

FAC
FAC
FAC
FAC
FAC
SUP
sUp

L OMMAND

NORTH (TEMPFRATEX TO

WEIGH) Lu:
28,279.81
4,528.70
764,44
649. 48

11,000.°0
22,114 9
5,600 00

FACILITIES
FACILITY ASSEMBL.Y
OR GROUP OR ECC
211 708 Adrcref: support sh.y 40X70
723 20% Head buri out feour hLole w/urinal
811 10AE  Elec pwr »lant dsl 1-30KW w/plwrnk
812 30DH  Elec disi ine 1501 1 ugnd #1

«iVie ENGINLER SUPPORT EQUIPMENT (CESE)

030731 Trk 3/4T viril
058812 Trk 5T co1vo ml
088002 Trlr TK 4000 ss

nH

(AS0)

TAL:

CUBRIC FT
1,587.04
24D.78
132,58
9,09

1,280.00
2,065.00
1,300.00



H14E AVIATION TANK FARM (BASIC) NAVFAC NAQ1U

1. MISSION

Provides storage for jet fuel and avietion gasoline to refuel aircraft and
aircraft refuelers with uncomtaminated fuel. The tank farm provides for
50,000 barrels of jet fuel and 3,000 barrels of svistion gssoline. It includes
tapker mooring, sea loading lines, booster and delivery pumps, fuel servicing
units, and both center point and over wing dispensing noxzles.

HReat is required for diesel fuel only in northern installations. In
addition heaters are provided for pnerthern instsllations where temperatures
fell below 32 deg F. To prevent freezing of water collected in the receliving

filter sumps and filter separator dispensing equipment.

One 8 inch and two €& inch sea loading lines ure provided, one for diesel
fuel, one ftor aviastion gasoline and one for jet fuel, each rated at 857

barrels per hour.

Four 300/600 GPM fuel dispeunsing filter-separators with both center point
and over wing dispensing nozzles ave provided.

The P124 Component should be provided when local ‘.. ¢litles do not afferd
adequate fire protection. A foam generating sywten i proviided.

Quick @disconnect coupliugs are provided for cross . cuneection with the
Marine Awphiblous Assault Fuel Systems apd Tectical A1 {ield Disvensing System.

2. PERSONNEL 1  Officers 12 Enlisted Yen Totsl 13

OTFICERS ENLISTED MEN
Pay

Ech do  Rank Decig Billet Rete Gp Gr  PNEC SNEC Title
2 1 1.TJG 3100 1946 Fuel Depot
2 1 SK1 5 6 Storckeeper
2 1 SR2 5 5 Storcvkeeper
2 1 ‘M1 B 6 Conat mechanic
2 2 CN 8 3 Constructionn«n
2 1 UTC 8 7 6117 Utilitiesnman
< 1 uTy 8 ) 6117 Utilitiesnan
2 1 uT1 8 o 9561 Utiliriesman
2 2 Utz 8 5 117 Utiliciennan
2 U3 8 4 €,:7 Utilitivsnan

S A U S R O T YN SRR e SO o et



3. cosT

NAVAIR e
SPAWAR ——
NAVFAC $1,820,775
NAYSEA, —
NAVSUP e
Now $ 206,290
SAVFAC

{dentified (Other) § 894,131
4. CONSTRUCTION

Area required ~ 15 scres

Prefad building - 960 sq ft

Pilers, causeways, jpuntoons ~ 2,116 sq ft

Spaces requirements — Admin and offices - 480 sq ft
Operatione - 480 sq ft

POL Storage - 50,000 bbl

Power required - 48 XVA

Internal roads and parking -~ 24,000 aq yds

Construction Time -~ 35,115 Man Hours

NAVAL SUPPLY SYSTEMS JOMMAND

Sub~Function Codes

Reif Description wT cu
10 Damage and safety control material 407 15
11 Adminigtrative equlpmer” wnd upplies 51 3
14 Geueral equipment apd su, slice 1146 44
85 Fuel for heatiug 92900 255
86 Fuel for vehicles and equipment under

32 deg 134514 3445
87 Fuel for vehicles and equipment over )

32 deg 126864 3248
88 POL for under 32 deg 5972 15%
89 POL for over 32 de 5032 120
99 Forma and publicat ions 10 J

NAVAL FACILITIES ENGIWEERING COMMAND

YACILITIES

FACILITY ASSEMBLY NORTH {(TPMPERATE) TOTALS
OR GROUD OR ECC
Qry WEIGHT LBS CUBIC FT
121 1GA Atrcraft Direct Fueling Starion 4 26,531.16 2,262.56
121 20A Adrcrafr Triek Fuelipg Faciltty & 60,957.88 2,791.40
125 104 Pol Pipellpe Sealoading 8 fn. = 1 118,834,720 5,120.60
125 100 Aeplidblous sgseult Sub Fuel lines &7 2 227,206, 30 16,365.94
P25 10%F Tank Farm Detsils i .00 .00
125 108 Pol Pipetine JP-3 Product 1 138,190, 58 2,350, 6%
L% 10 Pol “ipeline Diesel Praduce 1 48,654.70 L7917
) S, 010 90 60,71

RS

WPl Ciaelne Avgas Product




NAVAL PACTILIVIES ENGINEERING COMMAND (CONTINUED)

FACILITIES (CONTINUED)

FACILITY ASSEMBLY
OR GROUP OR ECC

125
125
125
125
143
218
218
411
411
411
811
811
812
B43
843
8§43
843
851

16A
16C
16E
iey
75B
658
65C
20A
30B
504
104A
108A
30PA
103
107
20T
254
10A

036031
088002

8OV
40003
80013
81007

991

23A

60000

67501

VWeight -

Cubet
I Contolnerfzable-

Egv. Alrcratt loada:

1900 Mogruremer:

Pupping Stetion Pol 6N W/One 600GPM PMP
Pumping Station Pol BN W/One 600GPM PMP
Filter Separetor Statioun 600 GPM
Pumping Sta Pol 6N W/Cme 350GGPH PMP

Pol Operztions/Smplg/Test ng Bldg
Shelter WD Frame Gen Purp 18X33 Fi
Shelter WD Frame 12X16FT (Enclose)
Aviation Gasoline Suorage 30008 BBL

Pol Storage 1000 BBL

Fuel Storage 10000 BBL

Elec Pwr Plant DSL 1~15KW W/Plwtnk
Floodlight Liesel S5SKW

Elec Distr Line 1000FT #8 Exped

Fire Protection Plpelipe Tank Farw

Fire Protect Pipeline Foam Gen Sys

Fire Protection Pumpg Sta 500 GPM

F. -e Protection Reservoir

Resd With Drain.ge 1 Mile

NORTH (TEMPERATE) TOTALS

QTY

é
7

B (D B s e BN b LN s b A R e = DD

WEIGHT LBS

26,602.00
54,652.01
81,570.32
7,988.37
40,275.67
14,800.42
24,136.45
57,014.64
30,091.55
708,706.40
4,942.28
15,200.00
160.00
79,788.77
42,114.88
14,390.67
4,146.62
44,988.00

CIVIL ENGINEFR 5UPPORT EQUIPMENT (CESE)

Trk 1% Cargo
Trlr Tk 400G ES

TOOL KITS

Y4 Plumbers F/4 M¢w

Kiit Tank Evection F/4 Men
Kit Mech Hand Tools ¥/2 Men
ki Miscelianeous Tools

1

1

P et pt e

€,000.00
2,800.00

316.75
878,42
344.62

353.52

WATEREFRONT, SMALL CRAFT AND MARINE EQUIPMENT

Barge Tonteor oy 4X1Z2 W/12-1/2T Crane

INITIAL OPTRATTONAL SUPPLIES

Kit Test Petroleuw
}PRSUNKE!
Kit Resplrator

y b AT e Fo
170 ot Tone
Tong
oy s ow

\)'lh

SPCiat cosde plus

+ Oh Yuoad

1

1
a

RELAVED SUPPLILS

]
4

188, 007.38

59.35

CUBIC FT
1,233.48
2,209,20
4,134.56

262,57
1,677.89
361.32
785.85
1,258.23
737.40
12,302.5"
126.48
1,992.00
20.00
1,344.76
1,217.10
509.10
173.72
1,947.00

750.00
650.C0

8.32
24,65
21.03
27.53

13,908.68

7.6
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H14X | MIGH SPEED PFUEL DISPENSIHG SYSTEM NAVYAC NAQSU

1. MISSION

Provides a hydract~type refueling syster to supplement or replace tank
trucks for refueling of carrier, patrol, or helicopter ailrcraft, System
receives fuel from & pipe line, tank truck, 55-gallopn drums, or other scurce,
storeg it, filters it, and dispenses it directly to asrcraft from rofueling
units located on & refueling apron or taxiway. Rate of refueling veriss with
number and type of aircraft being refueled. Maxisum rate for center—point
refueling is 600 gallons of jet fuel per minute for two aircrvafy or 300
gallons per micuve for four airccaft. Overwlng rate is 150 gallons per winute
for each of elght hoses. System czn handle jet fuel or gesoline. It countaine
collapsible tenks snd light~weight home for rapid iaostailstion, and can he
transported in one carge tyse alrcraft.

2. PERSONNEL ( Officers 6 TInlisrted Men Totsl &

o -

OFFICERS ENLISTED MEN
Pay
Ech H¢ Renk Desig Billet Rate Gp Gr PNEC SWEC Title
1 1 CM2 8 5 Const Mechanic
] 1 UTC 8 7 6117 Utilitiegman
1 1 uT! 8 6 9561 Urilitiesman
1 2 T2 93 5 €117 Utilitiesman
1 1 UT3 8 4 6117 Utilitiesnan
3. COsT

NAVATIR i o2

SPAWAK

NAVFAC £409, 631

NAVSEA ien

N&TSNP

NSF § 4,994

NAVFAC

Ident]iled (Other) §142,352

CONSTRUCTION

£~
.

Area required - 2.5 acres
Power requlved - 8 KVA
Cengvtucticn time ~ 348 M-Hrs

-y ey




5. MATFRIEL (MAJOR ITEMS)

Ready storage, collapsible tank; pumps, valves, hose and fittings
Pilter - ceparators

WEIGHT: 79 short tons
CUBE: 248 mesaurement tons
. 2 CONTAINERIZABLE: 80%
EST, AIRCRAFT LOADS: 3% Ci4l loads
NAVAL SUPPLY SYSTEMS COMMAND

Sub~Funcrion Codes

Ref Description Wl cu
10 Damage acd zafety control materisl 138 5
11 Admigistrative equipmwent and supplies 21 2
12 Pevsonnel equinment and sundrcies 104 8
14 Genperal equiprient and supplies 1,646 47
86 Puel for vehicles and equipmen: under

32 deg . 10,334 267
87 Fuel for vehicles and equipment over

3. deg 10,334 267
88 POL for under 32 deg 957 25
89 POL for over 32 deg 957 25

NAVAL ¥ACILITIES ENGINEERING COMMAND

PACILITIES
FACILITY ASSEMBLY NORTH (TEMPERATE) TOTALS
OR GROUP OR ECC
QTY VEIGHT LBS CUBIC FT
121 10A Aircraft Direct Pueling Stsiion 5 33,163.95 2,828.20
124 30E  Alrcraft Ready Fuel Stor 11500 gal 8 6,876.88 346 .80
125 102 Hoseline Pol ’ 1 20,506.42 826.25
125 166 Pumping Sta Pol W/one 1200 GPM 1 1,300.02 350.00
Pump
143 754  Pol Opn/Ssmpling/Test Fucility N 1,504.14 115.32
811 184 Floodlight Diesel SKW i 7,600.00 996,00
TOOL KITS
80045 Kit Auto Tools Small 1 192.20 10.01
80080 ¥it Reovair F/Ccllapsible Drums 2 80.00 1.00
81007 Kie Miscellancous Tools 1 358.52 27.53

INITIAL OPERATIONAL SUPPLIES

60000 Kit Test Petroleum 1 07,36 2.08




M11E BLOOD BANK (LIQUID/FROZEN) (EXPEDITIONARY) NAVMEDCOM F6840

1. MISSION

The Blood Bank is & facility of the M-1~E/M-2-E medical component. As &
separate facility it providee bloed bank capability where aone exists v
sugments an existing blood baok. It may also be employed as a Blood Supply
Unit (BSU). The blood bank has the following capabilities:

a. Provides organic blood collection capability of 180 units of
whole blood which can be subsequently converted to packed cells.

b. Provides monitored mechanical refrigerated stuvage for 500 units of
whole blood or packed cells.

¢. Provides & maxirum capability of crossmatching two units of blood for
each of 300 patients with bulk supplies (three days of coeratiom).

d. Provides monitoved frozen (-80° Centigrade) stoiage for 500 uanits
of frozen blood products (RBC, plasma, end platelets).

The M-11-FE is a rapidly deployable, readlily erented unit housed in s 3:1
1SC shelter; it contains three days supplies. All necessary equipment is
shipped in te shelter. Eventually, the module will contsin a resuscitation
fluid produc.ion system which will produce all the cell wash solutions

required bty the blood tank.

Specialized utllities such as disrilled water must be provided. All
logistice support must be provided by the hospital or base to which the M-11-F

is attached.

¢. General Information. The blood bank receives pastient blood ssmples
for trensfusion compatibility testing {crossmatching). The patient's blood
samwple 1s ordinarily tested for ABO and RH blood tvpes and suitable units are
selected from general blood inventory and tested for compatibility wZith the
patient's blood sample. Alternatively, unita of type O blcod may be
admicistered to s patient without performing a crossmatch. After testing, the
compatible units of blood are stored until picked up by (issued to) the
ordering c¢linical servica tor transfuslon. One large refrigerator (NSN
4110-01-117-3902) will pro~ide refrigerated stcrage for 500 uvoit  of liguid
blood at 1°C to 6YC. Ope uwltra-low freezer (NSN 4110-01-234~815.: provides
frozen storage for rev "Joo' cells, fresh frozen planma, and plarelets st
-80°C. A 42° water bath (Blus Model 1140A) and four blood cell washers (NSN
6640-01-235-6131) are also provided for thawing and w~eshing frozen products.
Bloond products will normally be supplied to the blood bank from a blood
trausshipwent center (BPTC) cr a BSU (BSU may ltself be 8 M-11-E); blood
shipments are coordinated by the area joint blood program office (AJBPO).
Blood may also be provided using organic resources, which provide sdaprability
to draw 180 units of bload, or from &n sccompanving M- 12-E sodule. Note that
blood cannct be collected from within the M~11~E spaces acd sctual bleedings
will require the use of beds located elaswhe ». The blood bauk's capabilicy
to process blood collected with ovrganic res:  ces is limited to ABO, Rh, and
autcagglutination control testing., Antibody screen testing is alsc possible




1, MISSION (CONIINUED)

if reagent red cells are availeble. The blood bank 15 not capable of per—
forming NBsAg, FPR, MIV, ALT and Anti-HBa. 4 refrigerated centrifuge is
provided to prepare packed red :lood cells (PRBC) from whole blood when
reqrired. The centrifuge aslsuv provides capability for prepsring platelet
concentrate {rom freshly collected blood when this product is required. An
* sdministrative area is provided fcr management functions and record
maintepance. A TAMMIS module is also located in this area for inventory,

shipping and receiving fusctions.

2. TERSONNEL 1 Officers 9 Enlisted Men Total 10
OFFICERS ENIJISTED MEN
Pay

Ech No Rank Desig Billet Kate Gp Gr PNEC UNEC Title

1 LT 2300 0666 Hed Technologist

1 HMC 7 8506 Lad Tech (Adv)

2 HMC 6 8506 Lab Tech (Adv)

2 HM2 5 8506 Lal Tech (Adv)

. 4 HM3 4 850¢ Labd Tech (Adv)
3. CcsT
NAVFAC ¢166,287

Identifled (Other) $ 18,572
4. CONSTRUCTIUN

Ares Fequired - .1 Acres
150 Shelters - 400 Sq. Fr.
Shelter erwa - 3:1 ISO container, approvimately 160 8q ¢
fower Required - 15KVA
Overhead lighting
110V service for laovoratory equipment
220V mervice for refrigerated ceutrifuge
fmergency power {or
Kefrigeration equfpment
Mission critical laboratory equipment

(estimate: 7 amps per workstation)
Water — Ope sink with HW, CW and drain
HVAC - Filtered ailr for dusi: coutrol vo a level consistent with

laboratory testing procedures
Tewperature contrnl to a level conststent with reliable
refrigeratior equipment funciiocing 1ad femperatire sensitive tens:
. procedures, estimated roope + 6SF to + 80F
Conatructlion Tlmwe -~ 263 Man Hours




3

Ref Medical Aspendblies
42 Code D204 Laboratory Blood Bank EA

PACILITY
DB GROUP

310 10Ms
811 10TA
B8l1l 604

B12 1ZPA
812 30PE
812 30FPR
832 10AF

030731

o MATPRIFL (MAJOR ITEMS)

NAVAL, MEDICAIL COMMAND
Sub~Function Code

v/t QIY
1

KAVAL PACILITIES ENGINEERING COMMAND

FACILITIES
ASEENRLY
oR RCC
QTY WELIGHT LBS
Blood Haok (Expeditiomary) 1 26,532.01
Flectric Power Plant GED S5KW 1 610.30
Generator Conversion K4t (Standby) 1 30.85
Trangformer Station 15 KV& Ped Mg 1 537.35
Elsc Distr Line 1000FT #6 1 268.82
Cable Assy (IS0) 60A and 30A 1 478.75
1 1,024.00

Sanitary Sewer 300 Ft 2N PVC

CIVIL ENGINEER SUPPORT EQUIPMENT (CESE)

Trk 3/4T Uil 4 22,0600.00

Co

26,532 2,193

NORTH (TEMPERATE) TOTALS

CUBIC FT
2,192.95
21.30
1.63
22.65
10.00
l4.46
35.70

2,560.00




M16E CASUALTY STAGING UNT . - EXPEDITIONARY) HAVMEDCOM reauu
1. MISSION

The Casualty Staging Unit serves as a temporary holding ares for 25
patients awaiting evacuatiou/transfer to another facility either intra or
inter theatre. Clinical capabllity is limited merely to continuing the
medical treatment prescribed for the patient during movement to the next
facility. It 1s usually located 1in the vicinity of or 88 an adjunct to a

hospital. The activity tc which the unit is attached must provide all required

logietic support,

The Casualty Staging Unit receives patients from medical treatment
facilities by means of the user service's transportation. Patlents are held
no longer than four hours. Medications must accompany the patient from rhe
user treatment facility. Routine processing capsbilicy for the unit is one
hundred patient: per day with maximum surge capability to one hundred fifty
patients par day. The unit contains five days of wmupplies when deployed acd
is both air and ground mobile.

2. PERSONNEL

PANK/ NORC/
§9 RATE DESIG NEC TITLE
1 LT 2100 0108 Family Practitioner
1 LCDR 2300 0940 Charge Nurse
2 LCDK/LT 2900 0944 Primary Care Nurse
8 HM3/HN HM 0000 General Service HM
7 HM1/HM3 1M 8404 Field Medical Service Technician
2 HMC HM 8425 Advanced (IDT) Techniciun
1 HM2 HM 8482 Pharmacy Technician

MC=l;  KC=3;  HM=18
3. COST

NAVFAC: $554,114
NAVEFAC
Identified {(Uther) $ 33,123

4, CONSTRULZTION

Acea Reguired — .1 acre

Tents - 936 8q tt

Power - 28 KVA

Coastruction Time - 1€1 Man Hours




3. MATERTAL (MAJOR ITEMS)

PACILITY
DR GROUP

510 10NJ
811 1CBB
812 302K

506501
€3073:
036031
036131

NAVAL, PACILITIES ENGINEERING COMMAND

FACILITIES

ASSEMBLY ' NORTH (TEMPERATE) TOTALS
OR ECC

QTY WEIGHT LBS CUBIC FT
Casualty atagirg wait teut 18X52ft 3 5,290.02 421.29
Electric power plant diesel 2-5KW 1 2.395.20 126,11
Distr ctr port 208/120V 304 3k 1 125.30 10.30

CIVIL EWNGINEER SUPPORT EQUIPMENT (CESE)

Bus FC AMB conv & 104,000.00 12,000.00
Trk 3/4T util 4 2,000.00 2,560.00
T=k 11/4T carge 1 6,000.00 750.060
Ambulance heavy 6 44,850.00 6,318.00



P36 RAPID RUNVAY REPSER COMPONEVNT IIAVFAC N4 1D

1. MISS5ION

8 componeat consists of ceomstruction equipment and materials designed
L ir bomb dawage to airfield pavements. The component iuncludes s War
Dawme .. Repair Kit for Alr field Pavemsnts, which is an ABFC Faeility
contaln’ .g sufficient materisl for the repailr of nine bomb craters. For the
1 =-1ir of more than nine «raters the planner may order out additicnal Wax
Damage Repair ¥dit Yacilitles for Airfield Pevemznt Repair. The nparation
planner should inciude oo the force list, ome P36 for each airiield to be

repaired.
Manpower way be provided by the Naval Cunstruction Force and/or station
personnel. The operation plunner may include on the force list a daval Moblle

Construction Battalion Alr Detachment, Personnel Ounly, Unig Type Code 839DR
for an Active Unit or Unit Yype Code 9837D for a Reserve Unit.

<. PERSONNEL~-NONE

3. COosT

NAVAIR § 233,300
SPAWAR -
NAVFAC $6,205, 692
NAVSEA -
NAVSUP $ 58,000
NSF $ 14,000
NAVFAC

(ldentified Other) $ 305,548

4. CONSTRUCTION

Construction Tiwe = 335 man hours

5. MATERIAL (Major Items)

Tractors, scoop loaders, lump trucks, road graders, rotary swesepers,
pheumatic drills, paving breaker, water trucks, motorized rcllers, trailer
floodlights, compressor, AM2 mating, connectors, towing bars and repair tool

kit.

36 Sets AM2 mating (5680-00-191-3665)
4 RRR Patch Kit (5680-00~-089-5391), AM2 tools and sccessories
14 sevs portable radlo equipment w/mcressories
4 Forklift, 60001bs.
CBR Individual protective

CBF. Group gear




S, MATERTEL (MAJOR ITEMS)(CONTINUED)

2 jeeps, utility 4xé ~ from pags 1
Potrucks, curgo 2-1/2 1 6id

trucke, tractaer 3 T 6x6

trucks, dump 10 CY 6x4

vrueck, tand, fuel servicing 1200 gal.

semi trallers, stakxe 207

Dally, trailer 8T

water distributovs, 2000 gal.

compresnoy wnits, rotary, 750 CFM

drilly, poeumatic, crawler mtd.

graders, road DED, 6=4

locders, scoop type, full trkd., DED 2-1/2 CY
loaders, szoop type, wheeled, 4x4 DED 5 CY
roller, motorized, compactor, vib.

tractors, full tracked

tractors wheelad 4x2

floodlight sets, trlr mtd.

welding machines, trlr mtd.

ourry units, whl-med, 400 GPM

sweepers, magnet tractor mtd.

£

fay

BILA P OO OB O U B D PR 5w

Tool Kits
18 tampers, vib port rammer set, GED
NAVAL SUPPLY SYSTEMS COMMAND

Sub-Function Codes

Ref
9] materials handling equipment (prov*ded by SPCC) WT

Gas forklift 6000 1lbs (4 ea) 41,200

NAVAL FACILITIES ENGINEFRING COMMAND
FACILITIES
FACILITY ASSEMBLY NORTH (TEMPERATE)
OR CROLP QR ECC
QTY  WEIGHT LBS
111 OIWD War Damage Repair Kit for Airfields 4 117,060.00
5

111 02wWD War Damag Repalr Kit For Airfields 5 .00
136 00WD War Damage Repalr Kit F/Airfield 1 8,888.50C

CU
1832

TOTALS

CUBIC

7,075,
.00
.84

456

FT

28




CIVIL ENGINEER SUPPORT EQUIPMENT (CESE)

FACILITY ASSEMBLY

OR GROUP NR ECC

030731
064301
064512
064402
000000
086231
252105
313501
442001
453031
453152
463523
485022
487501
311022
522021
571021

80004
82020
82050
85036

E

Trk 3/4T Uril

Trk Steke 46000GUW €x6

Trk Trac 46000 GUW 6x6

Trk Dump 6x6 46000 GUW

Trk Tavk Gen PU 6x6 46000 GUW
Trlr Tilt Deck

Distrid Water 46000 GUW 6x%5
Compres 250CFM

Greder Motor

Loader Full-Trk

Loader Scoop WH

Roller Vibrate

Tractor Crawler

Tractor Wheeled

Floodlight Trlr .

Pump Centrifug

Magnet Road Swp

[=-TVe R N X

[

[
RO OO VNG A O -

TOOL KITS

Kit Ges Cut and Weld W/Rod 1
Wrench Set Imp Pneu 1/2DKR Sckts 5
Tamper Vib Port Rammer Set GED 18
Rapid Runway Repair Tool Kit 1

Weight: 1350 Short Tons

Cube:

4450 Measurement Tons

% Constainerizable: 9%

Est. Aircraft Loads:

35 €141 loads plus 9 CS5 loads

WEIGHT LBS
11,000.00

173,340.00
396,000,00

118,800.00
92,500.00
37,800.00

153,500.00

442,503.00

158,420.00

197,100.00

410,400.00
§9,000.00
45,600.00

5,373.00
3,000.00

159.53
155.00
4,203.00
2,100.86

NORTH (TEMPERATE) TUTALS

CUBIC FT
1,280.00

13,644.00
28,980.00

14,4%9.00
8,105.00
5,427.00
12,720.00
17,361.00
7,600.0G
12,330.00
14,130.00
7,194.00
5,876.00
270.00
572.00

17.24
9.45
343.80
195.74



APPENDIX B. SAMPLE SURVEY PACHKAGE

GENERAL SURVEY INSTRUCTIONS

PRIORITIZATION OF ADVANCED BASE FUNCTIONAL COMPONENTS (ABFC)

You are the Comimander of Naval Forces in a theater of operations ({e.g. if
OPNAV, CINCLANT, COMSERVLANT, NAVMEDCOM, ctc.-- the Atlantic theater;
if CINCUSNAVEUR, COMFAIRMED -- the European theater, etc). The
scenarto is Base Case -- global conventional war with initial outbreak in
Europe. It is now D+10, 10 days after the start of the war. You currently
have the capablilities of any and all ABFCs you require to carry oul your
operations. You may run out of any of these. You will find descriptions of
the ABFCs you are rating at enclosure (5).

The forms at enclosures {2) and (3) are two separate surveys which use
different methods to elicit preferences. The specific directions for each survey
are contained at the top of the survey forrm. DO NOT GO BACK AND
CHANGE ANY OF YOUR RESPONSES!!! In addition. it is urged that, after

you complete Survey 1, walt _several hours or until the next day to complete

Survey 2. They must be compleied independently for the results to be
useful. The questionnadre at enclosure (4} is your opportunity to express your
opinions about the survey designs and to make explanatory commenis about
any of the responses you gave. Flease include the coriefed questionnaltve
when vou return the sarveys.

If you have any qguestions or desire further information, contact LCDR
Linda Guadalupe: autovon B78 2786, commercial (4O8) 649 8036, or i

Samuel Parry: autovon 8782779 conumereial (dO8) 6462770



SURVEY 1

EFFECT OF (38 OF ABFC ON MISSYON ACCOMPLISHMENT

You are starting with the capabilities of any and all the
ABFCs you regquire to carry out your war plans. For each ABFC
listed below, deteriiine the level of detriment to the
accomplishment of your objectives that wcould result if you were
to be denied only that particulaxr ABFC. Place a mark in the
block under the appropriaie category. DO NOT CHANGE A RESPONSE
ONCE YOU HAVE DECIDED ON [T AND MADE THE MARK!!! Your first

rasponse is the one that is needed for research purposes.

TITLE ABEC Mo SOME SERIOUS WAR
COQg EFFLECT DETRIMENT DETRIMENT STUOPPING
Navsl Station C3A

Communication
(AMCC Van)

Cargo Handiing F1
Battalion

? 3C Int:rmedi- HYL
ate Support

ank Farm (ed) L3A
DFM & JP-5

TRuaway P36
Repais

tapi

Hi Speed Fuae. | Hi4K
thapensi gy
System

Casualty T TMIGE
Sraging Lt



TITLE © ABFC ¥O SOME SERIOUS WAR
CODE EFFECT  DETRIMENT  DETEIMENT STOPPING

.

P-3 A/R Inter- HOK
mediate Support
Activity

Blood Bank M1l

Aviation Tank | VM14E
Farm (basic;

Noval Overseas Oo9A
Air Cargo
Terminal (lqge)




SURVEY 2
PAIRWI SE COMPERISONS: RELATIVE EFFECT OF LCSS OF ABFC
ON MISSION ACCOMPLISHMENT
You are asksd to compare two ABFCs to each other, with
regard . which of the two would cause more detriment to the
missicn if both were lost. In additica. you will give your
conpar: son 4 number to designate how much more detriment the one
you choge would rause. The following are descriptions of the
possible "intensity values"” you may choose for each pair.
INTENE TY
VALUE DEFINITICN EXPLANATION
Equal impcotanos Loss of these two ABFCs would

cause equal detriment to the
mission. Both are needed

equally.
3 Weak iopc ctance of Your experience and judgment
ons over the other tell vyou that one ABFC is

moder ately needed more then
the - *her.

5 Essent al) or strong Experience and judgment tell
importance you that one ABFC is strongly

nes:drd more than tle other.

7 Very strong impor ance Cre ABFC is vervA sty ongly
needed more than the <coher:;
its dominance is ohbvious from
exparienc:.

9 Absolut: importance Your ungualified oninion is
that there s the highes

or de*__»cjf___x_jxqed_ tov ane AbF(
over the other.
2,4,6.8 Intesrmediate values w»hei. you must compromize

Leilween two adjacent
intensities



Now you are ready to complete Survey 2. Please compare wach

of the folleowing pairs of ABFCs, a pair &t a time, independently

of any of the other pairs. Choose the letter, X or Y, which

corresponds to the ABFC in that pair which would cause the most
detriment to the accomplishment of your objestives if both were
Then select one of the "intensity values” described

(If you feel that

denied you.

sbove to show the extent ¢f the comparison.

both would cause equal detriment ¢to the mission, write both the

and pléce a "1" in <¢the column marked

letters: "X and YY",

Intensitvy Value.) You are reminded: DO NOT CHANCE A RESPONSE

ONCE YOU HAVE MARKED IT DOWN!!!

If both X and Y
were lost, mcore
detriment would
o caused by the

loss L7

Intensity
values

P3-C INT.
SUPPORT ACT.

AMCC VAN

CARGO HAND- AVIATION TANK
LING BATT. FARM

P.-A/B INT. BLOOD BANK
SUPPORT ACT.

CASUALTY P%-C INT.

STAGING UI1IT

SUPPORT ACT.

RAFID RUNWAY
REPAIR

TANK FARM

HLOQD BANK

RAPID RUNWAY
REPAIR

TANK FARM

CARGO HANDLING
BATT.




More detriment
would be caused
Y by the loss of:

Intensity

value

P3-A/B INT.
SUPPORT ACT.

CASUALTY
STAGING UNIT

TANK FARM

P3~-A/B INT.
SUPFORT ACT.

P3-A/B INT.

CARGO HANDLING

BLOOD BANK

AMCC VAN

RAPID RUNWAY
REPAIR

AVIATION TANK
FARM

CARGO HAND-
LING BATT.

P3~C INT.
SUPTORT ACT.

P3-A/B INT.
SUPPORT ACT.

AMCC VAN

AMCC VAN

CARGO HANDLING
BATT.

NOAC

RAPID RUNWAY
REPAIR

TANK FARM

CASUALTY
STAGING UNIT

HI SPEED FUEL
DISP. SYSTEM

AVIATION TARK
FARM

CARGO HAND~
LING BATT.

NOAC

“MCC VAN

CASUALTY
STAGING UNIT

AVIATION TANK
FARM

P3-C INT.
SUPPORT ACT.

RAPID RUNWAY

REPAIR

RUTATION TANK

THI SPLED FUEL

BLOCD BANK

FaRHM

DIS®P. SYSTEM



More detriment
would be caused
b 4 by the loss of:

Intensity
value

ELOOD BANK

NOAC

P3~C INT.
SUPPORT ACT.

HI SPEED FUEL
DISP. SYSTEM

CASUALTY
STAGING UNIT

BLOOD BANK

AMCC VAN HI SPEED FUEL
DISP. SYSTEM
CASUALTY RAPID RUNWAY

STAGING UNIT

REPAIR

RAPID RUNWAY
REPAIR

AMCC VAN

P3-A/B INT.
SUP®ORT ACT.

NOAC

RAPID RUNWAY

P3-C INT. T.

HI SPEED FUEL
DISP. SYSTEM

CARGO HANDLING
BATT.

BLOOD BANK

P3-C INT.
SUPPORT ACT.

NDAC

P3-C INT.
SUPPORT ACT.

P3-A,B INT.
SUPPORT ACT.

RAPID RUNWAY
REPAIR

NOAC AVIATION TANK
FARM
P-3C INT. TANK FARM

SUPPCRT ACT.

AMCC VAN

NOAC

P3-A/B INT.
SUPPORT FCT.

P3-C INT.
SUPPORT ACT.

#1 SPELD FULI
DISP. SYSTEN

PR-A B INT
SUPPORT ACT.

bB



More detriment

would be caused Intensity
¥ ¥ by the loss of: value
CASUALTY CARGO HANDLING
SETAGING UNIT BATT.
AMCC VAN TANK FARM
TANK FARM NCAC
NOAC CASUALTY

STAGING UNIT

HI SPEED FUEL NOAC
DISP. SYSTEM

CARGO HAND- BLOGCD BANK
LING BATT.

AVIATION TANK AMCC VAN
FARM

HI SPEED FUEL TANK FARM
DIS?. SYSTEM

CASUALTY HI SPEED FUEL
STAGING UNIT DISP. SYSTEM
AVIATION TANK P2-A/B INT.
FARM SUPPORT ACT.
BLOGCL BANK HI GSPEED FUEL
DISP. SYSTEM
TANK FARM AVIATION TANK T
FARM
RAPID RUNWAY CARGO HANDLING h ) o
REPAIR BATT.

AVIATION TANK  CASUALTY
FARM STAGING UNIT

HLOOD BANK TANK FARM




RATER QUESTIONNAIRE
1. DID YOU HAVE ANY DIFFICULTY UNDERSTANDING THE SCERNARIO

PRESENTED? IF SO, PLEASE COMMENT:

WOULD YOU HAVE PREFERRED THAT THE SITUATION BE DESCRIBED

DIFFERENTLY? ——_ IF SO, HOW?

2. DID YOU HAVE ANY DIFFICULTY UNDERSTANDING THE INSTRIUICTIONS

FOR GIVING RESPONSES?________ IF SO, EXPLAIN:

3. THE TWO SURVEYS ARE VERY DIFFERENT WITH REGARD TO DESIGN.

DID YOU FEEL MORE COMFORFABLE RESPONDING TG ONE THAN THE

OTHER? IF SO, WHICH ONE AND WHY?

DID ONE METHNOD SEEM MORE REALISTIC FOR RATING THE VAIYIE OF

ABFCs? __ IF YES, WHICH ONE AND WHVY? .

4. USE THIS SFACE AND THE OTHER SIDE OF THIS SHEET FOR OTHER
COMMENTS, INCLUDING THOSE YU WISH TO MAKE REGARDING ANY OF

YOUR SURVEY RESPONSES:

)




APPENDIX C. PROGRAMS DEVELOPED FOR THESIS
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NORMAL TABLE LOOK-UF (DEVELOPCD AT NPs)  [REF, 6:'pp. 87-88]
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SCALE VALUE COMPUTATIONS FROM PAIRWISE COMPARISONS

¥ DECLARE VARIABLES

INTEGER P, G, R
FARAMETER (P=11,Q=46,R=2

THTEGER I, J, L. ARRAY(Q cl. c2, 7T

REAL FIRST, SECOND, THIRD, FOURTH, RAW(P,P,2,R), RAW2(P,P,2,R
la(P.P.R), AP(P,F,R), ABKP,P), ABP(P,P),NORM(P,P),W(P,P),S5(P),SP(P}
CHARACTER¥16 ABFC(P)

DATA RAW,RAW2/5566%0,5556%x07, FIRST, SECOND, THIRD, FOURTH/0,0,0, 0/
CALL EXCMS ('FILEDEF 0l DISK NAMEABFC DATA Al (LRECL 80')

CALL EXCMS (*FILEDEF 02 DISK ABFC DATA Al (LRECL 128')

CALL EXCM3S ('FILEDEF 03 DISK ABFCREP LISTING Al (LRECL 8G')

3)
)l

» X

READ NAMES INTO ABFC ARRAY
DO 3 I=1.P
READ (01,4) ABFC(ID
FORMAT (Al6)
CONTINUE

READ DATA INTO BOTH RAM ARRAYS
0 READ (C2,10,END=20C) C1,CZ,ARRAY
FORMAT (2(13),46(12))

TRANSFORM T0 100 POINT SCALE TO CREATE ARRAY RAWI FOR CONSTANT SUM
E¥HUD AND ADD RECIPRUCALS TO CREATE ARRAY RAW2 FOR AHP METHOD
DC 151 = 1,Q,2
T=T+1
IF (ARRAY(I)> .GV. 9) THEN
PRINT %, I,'ERRORS'
ELSE IF (ARRAY{1+1) .GT.9) THEN
PRINT ¥, I+1,'ERROR9!
. ELSE IF (ARRAY(I) .GT. 0) THEN
FINST=(ARRA Y'I)VIOO)/(ARRAV(I)+1)
SECOND=100-FIRST
THIRD= ARRAY(I}
FOURTH=1.0/CARRAY(I))
ELSE IF (ARRAY(I+!) .GT. O0) THEN
SECOND= (ARRAY (I+1)%100)/(ARRAY(I+1)41)
FIRGT=100-5EC0OND
FOURTH=APLAY(1+1)
THIRD=1.0/(ARRAY(I+1))
ELSE
PRINT %, I,I+1,'ERRORUST
EHDIF
¥ PLACE VAL UES FOR COMPARISONS OF PAIRS MNOT COMPARED IN 0PPOSITE ORDER
% (THAT 15, FPLACE THE CRULS-DIACONAL VALUES INTG THE MATRIX)
IF (Cl1 .GT. C2&) THENK
RAHCC2,C1, 2, 1)=FIRST

0
0

b Bl & G-

RAH(CE,Cl,l T)y=2ECOND
RAMZ(C2,C1,2,T)=THIRD
RMN“("’ Cl1,1,7)~FOURTH
ELSE IF (C2 T. €7 THEN

G
RAMCCL,CD,1,T
2.1

, Y=FIRST
RAn(Cl,C2, yrLoeonn
RAMI(CL,CZ2,1, T)=THIRD
RAWVZ(CY.C2,2,T)=FUOURTH
EHDIF
FIEST=0
SECOND=0
THIRD=0
FOURTH- O
1% CONTINUE
Lova 100

93




45 CONY
ENDIF
40 CONTIN
55 CONTINUE
%
¥ AGGREGATE THE TWO FORMS DOF MATRICES OVER ALL JUDGES, USING ARITHMETIC
¥ MEAM FOR CONSTANT SUM METHOD (ONE AD MATRIX) AND GEOMETRIC MEAN FOR
¥ AHP MITHOD (ONE AB-PRIME MATRIX)

80

85
75
*

x COMPUTE THE SCALE VALUES FOR THE CONSTANY

95
90

105

CORTINU
CONTINUE

COMFUTE THE W MATRIX FOR CONSTAKNT SUM METHOD

DO 65 1=1,P
DO 70 J=1,P
W{T.JY=AB(I,J)/AB(J, 1)
CONTINUE

CONTINUE

HORMALIZE THE AB-PRIME MATRIX FOR THE AHP METHGD

npe 75 J=1,°P
DENOM = 0
D3 80 I=1.P
DEHOM =
CoONTINUE
Lo 85 1=1,P
NORVOT L JY=ABP(I, J)/DENGM
CONTINUE
CONTINUE

DENOM + ABF(I,J)

DG 90 JU=1,P
S(Jy=1
Do 95 1=1,P
SCAY=SCIY*HCI, J)
COHTINVE
CONTINUE -
po 105 1=1,P
SOIy=SClaxx(1.0/77)
CUNRTINUE

94

SUM METHOD,

S0




*

X COMPUTE THE SCALE VALUES FOR THE AHP METHOD, SP(I)
Do 110 I=1,P
SPCI)=0
Do 115 J=1,°P
SPLI)=HORM(I, J)+3P (1)
115 CONTINUE
SPCIN=(SP(I))/P
110 CONTINUE

*
¥ WRITE CONSTANT SUM MCTHOD ARRAYS TO FILE
WRITEC(3, %)
WRITE(3,x) YA MATRICES?
Bo 120 L=1,R
Do 125 1=1,P
WRITEC3,140) (ACI,J,L),J=1,P)
125 CONTINUE
HWRITE (03,%)
120 CONTINUE
WRITE(S, %) "AB MATRIX!
LO 130 I=1,P
WRITE(3,160) (ABKI,J), J=1.,P)
130 CONTIHNUE
HRITE(3, ¥)
WRIVE(3, ¥) 'W MATRIX!
B0 135 1=1,P
MRITEC3,160) (W(I.,J), J=1,P)
135 CONTINUE
140 FORMAT (11(F6.2))
*
¥ WRITE THE AHP METHOD ARRAYS 70 FILE
MRITE(3,300)
500 FORMAT (7,80('=")/)
HRITE(3, ¥) 'A-PRIME MATRICES®
L3 165 L=1,R

DG 150 I=1,P
WRITEC3,1400 CAPCI,J,L),d=1,P)
150 CONTINUE
HEITE(S, ¥)
145 CONTIHNUE
HRITE(D, »y 'AGGREGATED AB-PRIME MATRIX!

pO 1551 i,P
WEITEC2,140) (ABPCX,J), J=1,P)
155 CONRTINUE '
MRITE(3, %)
HRITEC3, %) THORMALIZED AGCREGATED AB-PRIME MATRYX®
DO 160 1-1,P
WRITEC3,140) (NORM(I.J), J=1,P)
150 CONTINUE
WHITEC(S, %)
WRITECZ,300)
WRITE(3,%) "ABFC NN. NAME S (CONSUM) S (AHP)?
DO 165 1=1,
WETTE(3,400) J,ABFCLYY,
400 FOREMAT (F2X, 12,604,416, 34
165 CONTINUE
ST0P
END

[ ]
N~
7
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SCALE VALUES OF INSTANCE
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0. 6570099831
COLUMN. AVERAGES

o Am ED o nar Gn ey e e X ol en Ov e

T0.98u4380637 0.3245038u9

GROUP ABC:
NORMALIZED VALUES
1.712055%734 T0.05437545303
Z0.7808184192  0.05437545303
C1.122405025°  _0.51152131
1.359962536 0.1638765528
ROW AVERAGES
~0.125488217
0.328537256
_0.3663336721
0.05462551764
GRAND AVERAGE

- At er ey we e e v e a3

0.1262040486
SCALE VALUES OF INSTANCES
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1.259962536
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1.71205u4 7’34
1.3588682L38

T1.244310179 0.08691368328 1.536008635

GROUP BC:
VORNALIZED VALUES

~0.511537 31 0.780818
C.7608154192 £.350753
v

bUY3 5546
0324823
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0.0.3019'4’4638’4
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SCALE EQUALIZATION: By transforming the scales for groups Al and BC so
that the upper bounds of their categeries were the same as those for Group
ABC, the following final scale values for each ABFC were obtained:

Rapid Runway Repair 1.0527
Cargo Handling Battalion 0.6605
Naval Overseas Air Cargo Terminal 0.4251
Naval Station Communication (AMCC Van) 13.2487
Aviation Tank Farm 0.1819
Tank Farm (medium, DFM & JP-5) 0.1424
High Speed Fuel Dispensing System -Q2.2316
P-3C Intermecdiiate Support Facliity -(.2339
P-3A/B Intermediate Support Facility -0.3571
Casualty Staging Unit ~0.5787
Blood Bank -0.6445




The Constant Sum Method
ABFC #
]

RAW DATA: 1 23 456 7 8 9 1011
(udge #1)
1 9 1 3 51 3 9 1 3
2
3 1 © 3 515 1 7 3 3
A 4 9 5 1 5 5
B 5 7 3 3
F 6 1 91 1 5 3 1 7 3 1
cC 7 9 1 3
8 3 91 3 31 3 7 3 3
# O 7
10 1 9 5 5 5 7 3
11 9 3 5 1 3 7
A MATRIX {judge #1):
50.00 90.00 50.00 75.00 83.00 50.00 75.00 25.00 82.00 50.00 75.00
10.00 50.00 10.G60 10.00 13.00 10.00 )0.00 10.00 13.0C 10.00 1C.00
50.00 94.00 50.00 75.00 83.00 50.00 &2.00 50.00 87.07 75.00 75.00
25.00 90.00 25.00 50.00 83.00 50.00 &3.00 25.00 85.00 17.00 25.00
17.00 87.00 17.00 17.00 50.0C¢ 17.00 75.00 25,00 75.00 17.00 17.00
50.00 90.006 50.00 50.00 &3.00 F .00 7H.00 50.00 87.00 75.00 50.00
25.00 90.00 17.00 17.00 25.00 . .00 5C.00 25.00 75.00 17.00 ¢5.00
75.00 90.006 50.00 75.00 75.00 & 0C 75.00 50.00 87.00 75.00 75.00
17.0n §7.00 15.00 17.00 25.00 1.,.00 25.00 13.00 50.00 13.00 13.00
52,060 90.00 25.00 &3.00 82.00 25.00 83.0C 25.00 &7.00 50.00 75.00
25.00 90.00 25.00 75.00 83.00 50.00 75.00 25.00 87.00 25.00 50.00
AB MATRIX:
53.00 54.0% 40.91 62.52 60.13 G61.61 35.78 40.76 36.26 G5.6% 42.76
45,091 506.00 67 .00 30.87 62.09 31.09 21.43 60.04 23.70 39.35 5353.17
59,09 S5.00 50.00 54.04 62.91 29.09 30.87 33.65 23.00C 50.78 4..350
E7.68 659015 65 .90 50.00 6L.20 d5.26¢ 37.04 G0.04 27,57 50.74 47 .26
I9.87 57.91 27 .09 31.70 R0.0UC 27.13 24.61 36,70 27.35 3..96 37.17
BRI 68 91 0,91 55,74 72.87 50.00 38.X20 50.48 35.30 60G.13 55 3F
520 75057 69017 62.%90 750309 oY .70 BC.00 62,09 497 76 62,00 06,04
25 B 96 &1 .35 59 Yo 65,30 69,52 36.91 50.00 37,87 5900 67 03
G3.7G 70,50 £7.00 62,65 72.6% €4.70 S2.74 62.45 50.00 70.87 64,06
506.55 60.65 49,22 69 .20 66.04 3Y 87 51.70 0. 70 29 1% S0 .00 99 %/
E7.74 660,85 5770 52,74 62.8%5 44,65 35.96 LC.70 IL.746 50.465 50.00
W MATRIX:
1.00 1.28 0.69 0.74¢ 1.51 0.71 0.%56 0.69 0G.57 0. /. .08
0.78 1.0G6 0.89 0.45%5 1.64 UL.4% 06 27 0.67 0.3@ 0.65 0 1
1.6 1 .13 1.00 1.18 1.70 0.64 0.45 0.65 0.49 1 03 3
1.35 2.24¢ 0.&5 1.00 2.16 0.79 0.%9 0.7 0.69 1.0 + 90
N.66 0.61 0.59 0.4a6 1.00 G357 0.33 0.%% 0.38 0,51 [CSY ]
1,60 wLoe? | TS 1.6 Jo6n Poun H.od 1.4 u.hY .51 .26
1.79 3.67 2.2 1.70 3.06 1 61 1,00 1.71 U 90 Z.l1l¢é 1.78
145 1.50 1.59 1.50 1.72 0.98 0.59 1.0n 0D.60 1.4 0.0
1.76  2.22 2.0% 1.66 .66 1V.E5 1.10 .66 1.00 .65 1. 86
1.2y Yohg 0097 0.9/ 1.99 0.66 0D.46 0 69 0.4l 1.00 0.98
1.57 2.01 1.36 1.12 1.69 0.81 ©.56 1 1)1 0.5 1.02 1.00
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SCALE VALUES:

Rapid Runway Repair 1.893
Cargo Handling Battalion 1.646
Naval Station Communication (AMCC Van) 1.249
P-2C Intermediate Support Facility 1.14%
Aviation Tank Farm 1.11%
Tank Farm [medium, DFM & JP-5) 1.004
Naval Overseas Air Cargo Terminal .938
P-3A/B Intermediate Support Facility 0.881
High Speed Fuel Dispensing System 0.8067
Casualty Staging Unit 0.549
Blood Bank 0.548

i 00




The Analytical Hierarchy Process
RAW DATA: Same as for the Constant Sum Method

A-PRIME MATREX

(ludge #1)
1.00 0.11 1.00 0.33 0.20 1.00 0.33 .00 0.20 1.00 (.33
9.00 1.00 9.00 9.00 7.00 9.00 9.06 9.00 7.00 9.00 9.00
. 1.00 0.11 1.00 0.3 .20 1.00 0.20 1.00 ©0.1¢ 0.33 0.33
3.00 0.1 3.00 1.00 0.2 1.0 €.20 2.00 0.20 5.00 3.00
5.006 0.1¢ S5.00 5.p0 1.0C 5.00 0.33 3.00 0.33 5.00 5.00
1.00 D0.11 l1.00 11.00 0.2 1.00 0.22 1.00 0.1¢ 0.33 1.00
53.00 0.11 5.00 5.00 3.00 3.00 1.00 3.00 0.33 5.00 3.00
0.23 0.11 1.00 C€.33 0.33 1.00 C€.33 1.00 0.1 0.33 (.32
5.00 0.19 7.00 5.00 3.00 7.00 3,00 7.00 .60 7.00 7.00
1.00 0.11 3.00 0.2 0.20 3.00 0.20 3.00 0.1¢ 1.00 0.33
3.00 0.11 3.00 0.33 0.20 1.00 0.3 3.00 {.16 3.00 1.00
AGGREGATION -- AB-PRIME MATRIX:
1.00 0.76 1.5 1.48 0.62 1.53 2.08 1.61 2.01 1.62 l.?;
1.2 1.00 1.19 2.65 0.56 2.5%6 ¢ 13 1.62 3.862 1.?4 2.2
0.5 0.8% 1.00 0.83 0.52 1.68 57 1.71 2.36  0.98 1.44
.65 €.38 1.21 1.00 0. 38 1.34 1.86 1.57 1.84 0.9¢& }.1}
.ot 1 810 1.65 2.64 1.606 5.10 3.50 1.9% 3.23 2.2 1.?2
.5 L. X9 0.0 0.75 .32 1.00 1.75 (.94 1.9 0.60 0.80
O 04 [E 0,54 VA .57 1.00 0.5%4 1.1 0.4l 0.50
U.ol (.o 059 ¢ o 0.51 1.06 1.8% 1.00 1.8% 0.67 1.15
[ ST Y G.al D.%4 0..1 052 0.89 0.55 1.00 0.37 0.50
[ B 1.02 1.02 0.4% 1. 6o 2.4] 1.56 2.7 1.00 1.01
ot G.we .70 0.90 ©.52 1.2y 2.0} .87 S0 0.99 1.0¢
NOKMALIZED AR-PRIME MATRIX:
N G U 15 0 11 0.11 oo .69 912 U.08 U.l; 0.11
( il O 1o L1l 0.20 0.10 0. 16 g.17 0. 1> 615 0.1% 0.1/
non/ [E 0. 09 t o 0.09 0.10 0. 11 oolr 0.0 L).Qq n.11
(: [FYF aouh 011 [ES no0f G 08 G 08 0.11 (.03 0.09 .08
0. 1x F T VI 0o 0n.1a [E 2 U A A U T ¢ A S N A S 4 NS L J (I B
Ponhy o0n S0 0. 06 U Qo U, te no0s 0.0y UAﬂﬁ 0.uh 0. Ne
0n.0h ARV 0.0« 0.0« U Un 0 Oy R Y] (SR U b AT U.u lf
0ous t.08 U e 0.0  U.uy 007 U.U8 a.c/ [E S USRS
[ vooly U Uy 0 e 0ong LAY 0. Uy 0.0 oG ! ‘
¢ o0 u.ln (B U 10 g 10 o1l 01 [LERA ﬁ.j
[ 0. o g/ 0,u/ 0. 1u U, o 0. uE 0 Ue (S U A

PO




SCALE VALUES:

Rapid Runway Repair 0.1772
Cargo Handling Battalion 0.14783
Naval Station Comnmunication (AMCC Van) 0.1100
P-3C Liteimnediate Support Facility 0.0971
Aviation Tank Farm 0.0914
Tank Farin {medtum, DFM & JP-5) 3.0827
Naval Overseas Atr Cuargo Terminal 0.0760
P-3A/B Intermiediaic Support Facility 0.0719
High Speed Fuel Dispensing System 0.0634
Casualty Staging Unit 0.0414
Blood Bank 0.0412

The Analytical Hierarchy frocess described an additional measurement
not iInclided in the Constant Sum Method. When making pairwise
comparisons, the possibility exists for a judge to rate it=m A over item B and
rate item B vover item C, but then to rate item C over itein A, which {8 an
inconsistent comparison. The consistency ratio in the Analytical Hierarchy
Process measures the extent te which judges contradicted themselves in th..
way. Cousistency ratio values of 0.1 or less are considered to be acceptabile.
The judges ratings from Survey 2 were computed te have a consistency ratio

of 0.05849, a highly consistent result.
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APPENDIX E. JUDGES' COMMENTS FROM SURVEYS

Answers to the Question: Did you have any difficulty understanding the
scenario presew.~nd? If so, please comment:

Does not specify whethor Host Natton Support arrangements, in nlace or
being negoliated, are to be considered. Also not clear whether “theater
specific” response was desired...

Not enough detail as to cur concept of eops, enemy aciions, attrition, Host
Nation Support, etc., etc., ete.

Answers to the Question: Would ycou have preferred that the situetion be
described differentiy? If so, how?

Since most of my experience relates to Europe, it was difficult to try to
restrict choices...

Specify "come as you are” or "assume you have everything you need to
complement Host Nation Support.”

A more detailed scenario would have restricted the amount of imaginaticn
required.

Requiremnents for the ABFCs should have been identified/related to a specific
OPLAN.

Answers to the Question: Did you have any difficulty understanding the
instructions for giving responses? If so, explain:

The instructions were clear but 1 have a very sketchy knowledge ot the ABFC
requirements for its CINC plans. This made all choices suspect.

Answers to the Question: Did you feel more comfortable responding to
one {surveyj than the other? If so, which one and why?

I felt more comfortable with the first,

First one -- not comparing apples and oranges per se.

Survey #1 is easier to follow.

Second survey was very long.

Survey 1 -- more realistic.

Survey 1 is easier. Survey 2 seemed to run together after one page 1 lelt
like I had compared some of the choices before.
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The second one is very depeandent on thealer, threal and operations at the
time of the evern. The prioritles on an ABFC will change dependent on
scenario.

Mnre comfortabie with Survey #2 -- not as scerariv dependent.
Survey #1 was easter to follow.

Survey 1. Cholces were clear cut, without the requirement to balance mpact
of loss of one ABFC over another.

It was easier to respond to the first due to the fact that it is more valic' tc
respond to an ABFC’s value to an operation vice its relative merits within an
operatiorn.

Survey 1 was easier. You didn’t have to "quantify” your guesses.

Answers to the Question: Did one method seemi more realistic for rating
the vaive of ABFCs? ¥ yves, which one and why?

Survey 1. Asks "real life" questions.

First method since (it was) more general Comparyg one against the other
can go either way depending on specific geographic location.

As with anything, value is relative. We are trying to hedge our bels by
determaining which ABFCs are roore important. The answer is always going {o
be a moving target.

The first. it seemed to allow a broader general perception of the importance of
a given ABFC without a strict comparison.

The second -- the comparative values -- one against the other -- causes more
thought of each one's relalive wortiu.

(Survey 1) is more realistic - comparing non-like ftems (as in Survey 2) is
uneaiistic {n sonme cases.

Comparison: provides for greater subjectivity and causes rater to provide a
respective value of his selection.

Survey #1. Ceompared each ftem {o itself rather than to other items which in
many cases were not related.

To try to rate one ABFC versus anolher is difficull due to different functions
they perform. Contrbution to war effor (prioritize which i need most) would
be better method, te., #1, #2 «lc

Scenario {s too general tor a realistic rating ol Survey 2.
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Survey 2 is better. 1 had to compare each choice and the effects it would
have at that time of war.

2nd -- comparison values vice absolute.

Sarvey 1, if one takes the results of this survey for POMing (Program
Objectives Memorandum: a process in the Federal budget) ARFCs, it could be

o serious mistake. 2 4040 report that the CINCs (Commanders-in-Chief)
¢ tbmit plus SITRY ituation Reports) should be used.

Survey 2. In & al war scenario, preceded by an extended period of
resource austerity :n~re than one ABFC may not be available or up to
strength, which wc rcessitate some hard choices.

Migcelianeous Coini: 18

Assume survey inter . to be subjective. Only objective method to determine
relative importance . (o have all existing in-theater resources related to
theater requiremen’  numerate the deficiencies and prioritize them as to
nifssion degradatis; =n match ABFCs against the deficiency list. 7This is
what fleets are s d to «o when submitting ABFC priorities to OPNAV
(Office of the Chiel wal Onerations).

I found Swvey 1 eai v, but T do not know that it is more realistic.

S These guesttonuadres reguive a  fairly detailed knowledge of the CINC
OPLANS (Commeander-in-Chief Operations Plans) and the resources avatlable
for carrving them oit. The answers given are a 'guess’, at best. These are
not good surveys wnless the person f{iling them out has the necessary
background. For example, the number of P-3 A/B atrcraft in the OPLAN and
the cuwrent lacilities avallable: the fueling capability of anticlpated air
facilities; ete.

I have eveluated t e ABFCs from: the perspective of {one particular
Commander-in-Chief, who has particular area @ onsibilities). I have
assumed Host Nation Support {o be as currently av :abie, with a sufficient
number of ABFCs to compensate for deficlencies in Host Wation Support. For
example, {in some arecas),... fuel ABFCs would not be necded: thus, thetr low
priority. Also, lone parficular ABFC) is important to me because that is my
key function. (A particular Commander-tn-Chief) might rate it lower than 1
and pu! something else higher.  Life-support ABFCs always rate highest
pricrity in my oplndon.

Most of the ABFCs are tfmportant but 1 have serious reservations they would
be funcitonal on D+10. The AFGE would still be oif-Joading and in a global
war, the fighting would stiil be hot and heavy.

.3 worty that this survey could be used for POM issnes.  As stated, the CNO
should use the 4040 report and the CINC's SITREPS.




.Survey #2 ends up comparing ABFCs when the scenario is not given in
d(*tall it is hard to say medical is less important than P-3C maintenance
when taking care of our men Is so tmportant. However, if we don't have the
support for our forces, the casualties are going to be even higher. The point
is that the priority of any ABFC can and does change because of factors such
as:

1} Theater of operations

2 Available inter-service support

3, War time Host Nation Support

4) Threat

5} Concept of Ops, which can change dependent on timing. threat, mission,

etc.

6) Forces to be supported changes
Logistics is not as easy as making a formula and letting a computer do the
work, One raust lock at the "big picture” to see what is required for that
mission, area, and forces. Each location is different, each scenario is
different.

I'm not sure the resuits of this survey will provide a valid indication of
relattve merits of ABFCs. ...1 think you need to focus on a small set of
related ABFCs; example: P-3 support and do some in-depth opsz analysis of
their capabilities in a G-month "campatgn,” stmilar to {another project being
worked). I don't think it is possible to rank ABFCs without this type of
analysis.

My response may have been different if I knew the (specific) scenario in which
these ABFCs were being utilized.
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